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Preface

A year of significant enhancements and
changes has passed. These have not
only affected the Fraunhofer IGD but
also the surroundings of the institute
which, of course, influence its develop-
ment. Thus, the conceptual orientation,
for instance, cannot be pushed inde-
pendently of external developments.
Vice versa, however, the IGD sets
trends that decisively mould the
changes in its own environment.

Just how closely the components are
interwoven will also become clear from
our short retrospective.

Technical Progress of the Fraun-
hofer IGD
Standstill is regression. Frequently cited,
sometimes even strained, this statement
is the driving force for the staff of
research institutions. When scientific
staff is concerned, the idea can be real-
ized fairly easily in a Fraunhofer Insti-
tute that is a »geyser« for young scien-
tists. Short-term contracts ensure a
continuous change of employees
accompanied by the amendment of the
know-how of the departments with
new ideas. In this scenario the person
of the head of department is essential
to guarantee the continuity within the
department and an optimal service to
the customers over time. After a time
of changes during the last years the
IGD has entered a more stable phase.
Only one more head of department
had to be substituted. Christoph Busch
(head of the department of »Security
Technology in Graphics and Communi-
cation Systems«) has accepted the
appointment to the FH Darmstadt.
Because of the relevance of the depart-
ment for the institute the arrangement
of the succession became a matter of
particular importance. Alexander Nouak
could be recruited as head of depart-
ment. He covers the thematic back-
ground and brings along the necessary
management capabilities as well. Addi-
tionally, a cooperation has been agreed

upon with Christoph Busch who will
continue to accompany the standard-
ization activities for the next years. This
combination of expertise will be the
basis for the further success of the
department.

The Topics
The thematic re-orientation has been
pushed in parallel to the staff changes.
We have set up a laboratory for the
upcoming topic of »Visual Analytics«. It
will serve as a basis for further research
in this area. Besides new fields, the
existing competences have been streng-
thened again. The »EnterAction« labo-
ratory in Rostock has been extended by
the »Game Industry Technologies
Labor« using strategic investment
funds. Upgrading the core competence
in the area of games the IGD boosts its
leading role in this field within the
Fraunhofer ICT group as well as the
Fraunhofer Gesellschaft as a whole. It
promotes the topic »Edutainment / Dig-
ital Games«, especially in the context of
»Serious Games« meaning »gamelike«
tools und interfaces for logistic field
applications, planning, simulation and
the like.

The successful positioning of the 
Fraunhofer IGD in seminal thematic key
areas is shown again by the involve-
ment in the elaboration of the 
»Fraunhofer Innovation Topics«.
Whereas we significantly contribute to
the topic of »Human Computer Interac-
tion« under the leadership of the IAO,
the IGD leads the moulding of the topic
»Intelligent Products and Environ-
ments« together with the IIS and will as
well push this area for the FhG in the
future.

Commercialization
The research efforts of a Fraunhofer
Institute, however, are only half the
story. On the other hand it is equally

Prof. Dr.-Ing. Dr. h.c. mult., Dr. e.h.,
Hon. Prof. mult. José L. Encarnação

Dr.-Ing. Matthias Unbescheiden
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important to present the achieved
results to the public and to bring them
to the market.

The marketing has been built strategi-
cally on three main pillars. The partici-
pation in the relevant fairs and con-
gresses is taken for granted. Secondly
we have extended the series of portray-
als of the eight business segments of
the Fraunhofer IGD by several topic ori-
ented brochures. The third measure is
the continued event series of »Science
meets Business«. Besides the interna-
tionally observed »GameDays« we have
gained success organizing other events
such as »Mobile Applications and Loca-
tion-based Services« and »Visual Ana-
lytics - Opportunity for the Financial
Sector«.

Many conversations with the industry
accompanying these marketing activi-
ties focus on the question of protection
of the results by patents. In order to
assure the rights and marketing possi-
bilities for the IGD, the application for
patents is being promoted by the
patents appointee. The application for
nine patents in the last year proves the
success of this measure.

In addition to the measures of the insti-
tute itself, key account negotiations
have been started within the activities
of the ICT Group for an amended
exploitation of the potential of strategic
co-operations with industry partners.

Quality of work
Above all considerations of new topics
and marketing and the like, the cus-
tomer always is our focus and with him
the notion to ensure the high quality
he expects from a Fraunhofer Institute
and even to enhance it. For this pur-
pose, we took some efforts to establish
a comprehensive quality management
for our institute last year. In doing so,
we could build on the preparatory
work and experiences of the depart-
ment of »Industrial Applications«, certi-
fied according to DIN ISO 9001:2000
for several years.

What we achieved is a harmonization
and in the long run simplification of
internal processes accompanied by the
assurance and enhancement of the
quality of our research and develop-
ment results. At the same time we
wanted to document and visualize our
quality management efforts to the pub-
lic.

In December 2005, the audit by DQS
GmbH, Deutsche Gesellschaft zur Zerti-
fizierung von Managementsystemen,
finally lead to the certificate according
to DIN ISO 9000:2001.

The last year brought lots of develop-
ments and activities worth to be men-
tioned which can only be shortly
scribed here. Nevertheless, our last
thoughts are with the employees and
the staff of the IGD who only make all
this possible with their high personal
engagement and who suffered a severe
loss at the end of the year. Suddenly
and unexpectedly Jürgen Schönhut,
highly recognized by his colleagues,
died. Jürgen Schönhut has accompa-
nied and formed the setup of the IGD
from the very beginning. Beside his
profound knowledge, especially his
human qualities and social qualification
made Jürgen Schönhut extremely valu-
able for the IGD. All colleagues and we
both will always keep Jürgen Schönhut
in good remembrance.
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Computer Graphics

Computer Graphics is the technology
with which pictures - in the general
sense (synthetic graphics as well as
greyscale and color images) - are gen-
erated or acquired, managed, dis-
played, and processed in an applica-
tion-oriented manner by means of
computers, and with which pictures
are also correlated with non-graphical
application data. The term »Computer
Graphics« also implies the computer-
aided integration and handling of
these pictures synchronized with other
data types, e.g. audio, text, and video
(multimedia systems), and the
advanced dialogue techniques associ-
ated with these data types.

Our Aims

The fusion of computers, broadband
telecommunication, and entertainment
opens up a variety of new applications
and services – in industry and business
as well as in education, the arts, cul-
ture, leisure time, and in science. The
basis for this innovative change of
society is the continuously developing
networking of the world. The digital
future is coming into existence
together with trendsetting technolo-
gies such as computer-supported visu-
alization of data, information, and
knowledge, with human-centered
communication and interaction in
intelligent IT environments, as well as
with visual, multi-media based, and
multimodal communication.

But despite all dynamics in the area of
information and communication tech-
nologies, there is a real danger of a
digital division of society into »I-liter-
ates« and »others«. One of the most
important tasks in terms of a produc-
tive and balanced community is to
enable also disadvantaged groups and
minorities to participate in the digital
future on an equal footing. Neither in
the application of software systems
nor in the utilization of hardware may
the »digital divide« become reality.

The users of modern systems therefore
increasingly expect qualified support in
their »everyday computer life«. Com-
puters and network infrastructures are
going to be usable in a ubiquitous and
human-centered (intuitive) way. They
are going to be at the user’s disposal
in any desired location at any time - at
home, when traveling, or in the office.
At the same time, this increasing
mobility requires new possibilities to
request information and knowledge
via the most diverse media. Tomor-
row’s IT world therefore also includes
a new multimodal form of multimedia.

Within this context, society is currently
part of a powerful economic restruc-
turing and adaptation process and we
are facing a major change as this
unstoppable change requires innova-
tions on all levels. Methods, technolo-
gies, and systems are necessary to
transform the modern requirements
into market-driven, usable products.
Parallel test and analysis environments
as well as their underlying infrastruc-
tures are necessary to guarantee this
process. Only that way it is possible to
develop applications and services that
satisfy the requirements of the modern
information and knowledge society
while delivering a reasonable price/per-
formance/benefit ratio. Tests and 
evaluation of their operability and use-
fulness have to be possible at a very
early stage, i.e. already in the develop-
ment phase (user participation).

In the digital world of tomorrow, new
interfaces and forms of human/
machine interaction or communication
will come into existence that unite the
manifold expectations with regard to
these products and the various needs
of their user groups. In this process,
the computer has to be oriented
towards the needs of the human, and
not vice versa. Not only disadvantaged
groups and minorities will be included
that way, but the cornerstone for the
central main idea will also be laid. IT is
the new infrastructure and basic provi-
sioning of a modern, human-centered
society.

The Institute in Profile
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1. Computer Graphics is one of the
most important components for
this development towards a modern
information and knowledge society.
We take part in the develop-
ment of the IT future.

2. The IGD provides advanced technol-
ogy for success on the market. This
applied research in the area of
Computer Graphics supports the
innovation process of businesses as
well as the development of society.
We do market-oriented research.

3. The IGD provides significant sup-
port for the strategic development
of industry and economy with
applied research, in particular for
small and medium-sized businesses
(service centers).
We offer services for all require-
ments, ranging from large-scale
projects to standard products,
and from industrial applications
to private usage.

4. The IGD belongs, with regard to
creativity and research perfor-
mance, Europe- and world-wide to
the leading institutions. The Fraun-
hofer IGD belongs to the »best in
class«.
We do not need to fear our
competitors.

5. The digital division of society shall
be prevented by every means. The
IGD research shall contribute to this
process.
We develop systems that can be
used by everyone.

6. As the employees of the IGD have
excellent qualifications, projects and
assignments can be carried out on
schedule and in a reliable, profes-
sional, and technically accurate
way.
We work in a motivated and cus-
tomer oriented fashion.

7. Excellent research, development,
and further education performance
only result from contented and
motivated employees as well as
from a cooperative and trustful
atmosphere.
We build on our employees’
motivation and contentment.

These thoughts are incorporated in the
guidelines that shall support all the
employees of the Fraunhofer Institute
for Computer Graphics IGD in their
daily work.

Quality Management

Research in the Fraunhofer IGD is
always oriented along the goals of the
institute, the guidelines of Fraunhofer-
Gesellschaft, as well as internal quality
rules which are to guarantee a con-
stant quality of our work, even grow-
ing whenever possible. Last year, all
these guidelines have been harmo-
nized and integrated in the »Qualitäts-
management-Handbuch IGD«. We
intensified our efforts to establish a
comprehensive quality management
for our institute. In doing so, we could
build on the preparatory work and
experiences of the department of
»Industrial Applications«, certified
according to DIN ISO 9001:2000 for
several years.

What we achieved is a harmonization
and in the long run simplification of
internal processes accompanied by the
assurance and enhancement of the
quality of our research and develop-
ment results. At the same time we
wanted to document and visualize our
quality management efforts to the
public.

In December 2005, the audit by DQS
GmbH, Deutsche Gesellschaft zur Zer-
tifizierung von Managementsystemen,
eventually lead to the certificate
according to DIN ISO 9000:2001. It
rates the »Implementation and main-
tenance of a quality management sys-
tem for the execution of application
oriented research and develpment pro-
jects and customer specific adapta-
tions« at the Fraunhofer IGD.
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Core Competencies

– 3D Interaction and Visualization
– Agent Technologies
– Animation
– Ambient Intelligence
– Augmented Reality
– Computer Supported Cooperative

Work (CSCW)
– Geometric Modeling / CAD Model
– Graphical Information Systems (GIS)
– GUI / Interaction Technology
– Image Analysis, Image Quality
– Internet & Intranet Solutions
– I*net-based Learning and Training
– Medical Data / Image Processing
– Mobile Computing Technology
– Modeling and 3D Reconstruction
– Multimedia and Hypermedia
– Multimedia User Interfaces
– Perceptual Computing
– Product Data Management
– Radiosity & Raytracing
– Rendering
– Scientific Visualization
– Secure Image Communication
– Semantic Modeling
– System Integration
– Networking / Telecommunications
– Ubiquitous Computing / Pervasive

Computing
– Usability and Utility Engineering

Technologies & Methods
– Virtual Prototyping
– Virtual Reality
– Visualization & Simulation
– Visual Analytics
– Visual Computing

Application Areas

– eApplications
– eServices
– eBusiness
– IT for Medical Applications
– IT Security and IT for the security in

our society
– Visualization and Interaction in traf-

fic engineering and traffic telemat-
ics

– Ambient Intelligence
– Games and Edutainment
– Usability and Utility Engineering
– Software for the product and pro-

duction development

Short Portrait

The Fraunhofer Institute for Computer
Graphics IGD was formed in 1992
from the Workgroup for Computer
Graphics Darmstadt AGD, which was
founded by the Fraunhofer-
Gesellschaft in 1987. Since its founda-
tion the Fraunhofer IGD has coopera-
ted closely with the Technical
Univer-sity Darmstadt and the Com-
puter Graphics Center ZGDV. In the
following years, further institutes and
external divisions have been estab-
lished in Rostock and Singapore.

All the institutions of the Fraunhofer
IGD are partners in an International
Network of Institutions for Computer
Graphics – the INI-GraphicsNet. They
collaborate closely and cover the com-
plete spectrum from basic research,
applied research and application deve-
lopment, up to the production and
marketing of products.

The spectrum of the work conducted
by the Fraunhofer IGD involves appli-
cation specific basic research (i.e. algo-
rithmic and system concepts) as well
as realization of prototypes of applica-
tions and systems (hardware and soft-
ware) and their adaptation to specific
needs of customers. The institute con-
tributes through its R&D activities to
establish Computer Graphics in Ger-
many as a technology, tool and devel-
opment base and to endorse it with
own products and techniques. The
R&D projects have a direct reference
to current problems in industry, com-
merce, traffic and service.

Since its foundation the Fraunhofer
IGD has been managed by Professor
Dr.-Ing. José L. Encarnação, who is
also director of the ZGDV and holds
the chair for Interactive Graphics Sys-
tems.

The Institute in Profile
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Organization and Points of Contact

Director

Deputy Director

Fraunhofer IGD Darmstadt, Germany

Fraunhofer IGD Rostock, Germany 

CAMTech Singapore

Web Presences

Prof. Dr.-Ing. J. L. Encarnação +49 (0) 61 51 / 1 55-1 30
jose.l.encarnacao@igd.fraunhofer.de

Dr.-Ing. M. Unbescheiden +49 (0) 61 51 / 1 55-1 55
matthias.unbescheiden@igd.fraunhofer.de

Interaktive Multimedia Appliances Dr.-Ing. R. Wichert +49 (0) 61 51 / 1 55-6 11
reiner.wichert@igd.fraunhofer.de

Industrial Applications Dr.-Ing. A. Stork +49 (0) 61 51 / 1 55-4 69
andre.stork@igd.fraunhofer.de

Realtime Solutions for Simulation Dr.-Ing. J. Kohlhammer +49 (0) 61 51 / 1 55-6 46
and Visual Analytics joern.kohlhammer@igd.fraunhofer.de

Virtual and Augmented Reality Dr.-Ing. D. Stricker +49 (0) 61 51 / 1 55-1 88
didier.stricker@igd.fraunhofer.de

Graphic Information Systems Dipl.-Ing. D. Holweg +49 (0) 61 51 / 1 55-4 12
daniel.holweg@igd.fraunhofer.de

eLearning & Knowledge Management Dr.-Ing. Ch. Hornung +49 (0) 61 51 / 1 55-2 34
christoph.hornung@igd.fraunhofer.de

Cognitive Computing & Prof. Dr.-Ing. G. Sakas +49 (0) 61 51 / 1 55-1 53
Medical Imaging georgios.sakas@igd.fraunhofer.de

Security Technology in Graphics A. Nouak +49 (0) 61 51 / 1 55-1 47
and Communication Systems alexander.nouak@igd.fraunhofer.de

Head of Division Prof. Dr.-Ing. B. Urban +49 (0) 38 1 / 40 24-1 10
bodo.urban@igd-r.fraunhofer.de

Multimedia Communication Prof. Dr.-Ing. B. Urban +49 (0) 38 1 / 40 24-1 10
bodo.urban@igd-r.fraunhofer.de

Human Centered Interaction & Technologies Dr.-Ing. J. Voskamp +49 (0) 38 1 / 40 24-1 20
Joerg.Voskamp@igd-r.fraunhofer.de

Mobile Multimedia Technologies Dipl.-Ing. G. Bieber +49 (0) 38 1 / 40 24-1 25
gerald.bieber@igd-r.fraunhofer.de

Entertainment Technologies Dipl.-Math. H. Diener +49 (0) 38 1 / 40 24-1 26
holger.diener@igd-r.fraunhofer.de

Head of Division Prof.Dr.-Ing. W. Müller-Wittig +65 (0) 67 90 / 69 88
mueller@camtech.ntu.edu.sg

Fraunhofer IGD Darmstadt www.igd.fraunhofer.de/
Fraunhofer IGD Rostock www.igd-r.fraunhofer.de/
CAMTech Singapore www.camtech.ntu.edu.sg/
INI-GraphicsNet www.inigraphics.net/
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The Institute in Profile

The Institute in Numbers

The personnel and financial develop-
ment of the Fraunhofer IGD, its insti-
tute section in Rostock and its office
in Singapore have further stabilized
concerning the staff contingents and
budgets. In total, 145 staff members
were administered in Darmstadt, Ros-
tock and Singapore, resulting in a
cost-effective quota of 122 staff years.

This performance of 122 staff years
was rendered 68 per cent at IGD
Darmstadt, 24 per cent at IGD Rostock
and 8 per cent at Camtech, Singa-
pore.

The charts below show the cost-effec-
tive capacity of the last year as well
the planning for 2006.

Including the employment of part-time
staff (research assistants, student assis-
tants, guest researchers, and trainees)

at the respective institutions, a total of
358 staff members were employed in
2005.

In 2005 the sum of the operating bud-
gets amounts to 16.5 million euros.
Out of that sum, about 77 per cent
resulted from IGD Darmstadt, 17 per
cent from IGD in Rostock and about 6
per cent from Camtech in Singapore.
According to plan, the sum of the
budgets in 2006 with 16.9 million
euros should follow the stabilized eco-
nomic basic condition.

Development of part-time staff contingents at
the Fraunhofer IGD locations.
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The budget of Fraunhofer IGD Darm-
stadt is financed 72 per cent by exter-
nal revenue and 28 per cent by from
basic funding of the Fraunhofer-
Gesellschaft. The main part of external
financing comes from national public
projects with approximately 28 per
cent of the budget. The industrial rev-
enues amount to about 26 per cent
last year, the revenues from EC-pro-
jects add up to approximately 14 per
cent. These relations reflect a growing

increase in the industrial sector on one
hand, the continuing high participa-
tion in EC-projects on the other hand.

The development at IGD-Rostock
reflects the difficult economic situation
in Mecklenburg-Vorpommern. The
operating budget reduces compared
to 2004 to 2.3 million euros caused by
the reduced personnel. The share of
the staff contingent in the budget of
2005 amounts to about 61 per cent.
On the financial side, the share of

basic funding in the budget totals
about 18 per cent. The share of public
revenues remains at 42 per cent. The
share of industrial revenues could
increase to about 28 per cent. The
revenues coming from EC-projects
remain at 4 per cent.

Financing structure of the Fraunhofer IGD
Darmstadt.
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Financing structure of the Fraunhofer IGD Ros-
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Total budget development at the Fraunhofer
IGD locations.
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Board of Trustees

Chair
Dr. rer.nat. Hans-Peter Kohlhammer
SITA SC – Société internationale de
télécommunications aéronautiques

Co-Chair
Prof. Dr.-Ing. Reiner Anderl
TU Darmstadt

Prof. Dr.-Ing. Klaus Bender
TU München

Prof. Dr. Dieter W. Fellner
Technische Universität Graz

Ekkehart Gerlach
Medienakademie Köln gGmbH

Prof. Dr. rer. nat. habil. 
Karl Hantzschmann
Universität Rostock

Prof. Dr.-Ing. Sorin Huss
TU Darmstadt

Dr.-Ing. Uwe Jasnoch
GIStec GmbH

Dr. Gunter Küchler
Lufthansa Systems Group GmbH

MinR Gerd Mangel
Hessisches Ministerium für Wis-
senschaft und Kunst

Dipl.-Math. Hartmut Raffler
Siemens AG

MinR Dr. Bernd Reuse
Bundesministerium für Bildung, 
Wissenschaft, Forschung und Tech-
nologie

Prof. Dr. Dr. Wolfgang Straßer
Universität Tübingen

Dr.-Ing. Trac Tang
Volkswagen AG

Dr. Igor Varsek
Atos Origin

Institute Advisor

Dr. Georg Rosenfeld
Fraunhofer-Gesellschaft
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The Fraunhofer-Gesellschaft at a Glance

The Fraunhofer-Gesellschaft

The Fraunhofer-Gesellschaft under-
takes applied research of direct utility
to private and public enterprises and
of wide benefit to society. Its services
are solicited by customers and con-
tractual partners in industry, the ser-
vice sector and public administration.
The organization also accepts commis-
sions and funding from German fed-
eral and Länder ministries and govern-
ment departments to participate in
future-oriented research projects with
the aim of finding innovative solutions
to issues concerning the industrial
economy and society in general.

By developing technological innova-
tions and novel systems solutions for
their customers, the Fraunhofer Insti-
tutes help to reinforce the competitive
strength of the economy in their local
region, and throughout Germany and
Europe. Through their work, they aim
to promote the successful economic
development of our industrial society,
with particular regard for social wel-
fare and environmental compatibility.

As an employer, the Fraunhofer-
Gesellschaft offers its staff the oppor-
tunity to develop the professional and
personal skills that will allow them to
take up positions of responsibility
within their institute, in other scientific
domains, in industry and in society.

At present, the Fraunhofer-
Gesellschaft maintains some 80
research units, including 58 
Fraunhofer Institutes, at different loca-
tions in Germany. The majority of the

roughly 12,500 staff are qualified 
scientists and engineers, who work
with an annual research budget of
over 1 billion euros. Of this sum, more
than 900 million euros is generated
through contract research. Roughly
two thirds of the Fraunhofer-
Gesellschaft’s contract research rev-
enue is derived from contracts with
industry and from publicly financed
research projects. The remaining one
third is contributed by the German
federal and Länder governments,
partly as a means of enabling the
institutes to pursue more fundamental
research in areas that are likely to
become relevant to industry and soci-
ety in five or ten years’ time.

Affiliated research centers and repre-
sentative offices in Europe, the USA
and Asia provide contact with the
regions of greatest importance to pre-
sent and future scientific progress and
economic development.

The Fraunhofer-Gesellschaft was
founded in 1949 and is a recognized
non-profit organization. Its members
include well-known companies and
private patrons who help to shape the
Fraunhofer-Gesellschaft’s research 
policy and strategic development.

The organization takes its name from
Joseph von Fraunhofer (1787-1826),
the illustrious Munich researcher,
inventor and entrepreneur.

Executive Board

Prof. Dr.-Ing. Hans-Jörg Bullinger
President of the 
Fraunhofer-Gesellschaft

Dr. rer. pol. Alfred Gossner
Senior Vice President Finance and
Controlling

Dr. Dirk-Meints Polter
Senior Vice President Personnel and
Legal Affairs

Dr. rer. nat. Ulrich Buller
Senior Vice President Research Plan-
ning

Fraunhofer-Gesellschaft zur Förderung
der angewandten Forschung e.V.
Hansastraße 27c
80686 München, Germany
Phone: +49 (0) 89 / 12 05-0
Fax: +49 (0) 89 / 12 05-75 31
E-mail: info@fraunhofer.de

www.igd.fraunhofer.de
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Fraunhofer ICT Group

Shaping the Digital Change
The mobile office in the middle of a
sand dune, a relaxed chat while driv-
ing the car, or a shopping spree from
the comfort of your bathtub - the
habits of our daily lives and work are
changing at such breath-taking speed.
On the one hand, information and
communication technologies are the
main cause of these dramatic changes,
but at the same time, they are also
indispensable tools for bringing society
and commerce into line with ever-
changing conditions. To remain inter-
nationally competitive, companies have
to keep up with the latest technologi-
cal breakthroughs. And this is precisely
where the Fraunhofer Information and
Communication Technology Group
(ICT) comes into its own: it picks up
important trends, which are then con-
verted into marketable products and
services in the form of mission-ori-
ented research.

Combining Strengths, Using Syner-
gies
As Europe’s largest combined research
unit for information and communica-
tion technology (ICT), the Fraunhofer
ICT Group is the starting point for
clients from industry and the media
who are looking for the right contacts.
The strengths of our 17 member insti-
tutes are combined and marketed
jointly. This networking makes well-
aimed, integrated solutions possible
from application-oriented research for
each specific area of industry: tailor-
made IT solutions, expert advice on
technology, and prospective research
for new products and services. Regular
business summits bring the right part-
ners from industry and research round
the table. 

One Common Strategy
The ICT Group develops strategies and
visions for medium-term research pro-
jects. Member institutes are supported
in technology transfer and the market-
ing of research. As a result of interna-
tional research programmes, our insti-
tutes have links with companies and
scientific institutions throughout the
world. 

Broad Spectrum of Technologies
Employing a total of nearly 3,000 peo-
ple at its 17 institutes and with an
annual budget of approximately 176
million euros, the ICT Group is
Europe’s largest research association.
The technologies in its ten business
areas thus also cover the whole value
chain:

– eBusiness
– eGovernment
– Medicine and Life Sciences
– Traffic, Transport, and Mobility
– Production
– Digital Media
– Security
– Culture and Entertainment
– Software
– Communication Systems and Inter-

disciplinary Applications

Comprehensive Media Portal
Press releases and announcements
from the 17 member institutes can be
found in our Media Portal. The mate-
rial can be looked up by either cate-
gory or full-text search. Graphical
material can be found in our large
archive.
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Fraunhofer ICT Group

The Institutes 
of the ICT Group

Fraunhofer AIS
Schloss Birlinghoven
53754 Sankt Augustin
www.ais.fraunhofer.de
Director: 
Prof. Dr. Thomas Christaller

Fraunhofer FIRST
Kekuléstraße 7
12489 Berlin
www.first.fraunhofer.de
Director: 
Prof. Dr. Stefan Jähnichen

Fraunhofer FIT
Schloss Birlinghoven
53754 Sankt Augustin
www.fit.fraunhofer.de
Director: 
Prof. Dr. Matthias Jarke

Fraunhofer FOKUS
Kaiserin-Augusta-Allee 31
10589 Berlin
www.fokus.fraunhofer.de
Director: 
Prof. Dr. Radu Popescu-Zeletin

Fraunhofer IAO
Nobelstraße 12
70569 Stuttgart
www.iao.fraunhofer.de
Director: 
Prof. Dr. Dieter Spath

Fraunhofer IDMT
Langewiesener Str. 22
98693 Ilmenau 
www.idmt.fraunhofer.de
Director: 
Prof. Dr.-Ing. Karlheinz Branden-
burg

Fraunhofer IESE
Fraunhofer-Platz 1
67663 Kaiserslautern
www.iese.fraunhofer.de
Director: 
Prof. Dr. Dieter Rombach
Prof. Dr. Peter Liggesmeyer

Fraunhofer IGD
Fraunhoferstr. 5
64283 Darmstadt
www.igd.fraunhofer.de
Director: 
Prof. Dr. José L. Encarnação

Fraunhofer IITB
Fraunhoferstr. 1
76131 Karlsruhe
www.iitb.fraunhofer.de
Director: 
Prof. Dr.-Ing. Jürgen Beyerer

Fraunhofer IMK
Schloss Birlinghoven
53754 Sankt Augustin
www.imk.fraunhofer.de
Director: 
Prof. Dr. Martin Reiser

Fraunhofer IPSI
Dolivostr. 15
64293 Darmstadt
www.ipsi.fraunhofer.de
Director: 
Prof. Dr. Thomas Hofmann

Fraunhofer ISST
Mollstraße 1
10178 Berlin
Emil-Figge-Str. 91
44227 Dortmund
www.isst.fraunhofer.de
Director: 
Prof. Dr. Herbert Weber

Fraunhofer ITWM
Fraunhofer-Platz 1
67663 Kaiserslautern
www.itwm.fraunhofer.de
Director: 
Prof. Dr. Dieter Prätzel-Wolters

Fraunhofer SCAI
Schloss Birlinghoven
53754 Sankt Augustin
www.scai.fraunhofer.de
Director: 
Prof. Dr. Ulrich Trottenberg

Fraunhofer SIT
Rheinstraße 75
64295 Darmstadt
www.sit.fraunhofer.de
Director: 
Prof. Dr. rer. nat. Claudia Eckert

Business Office of the 
Fraunhofer ICT Group:

Fraunhofer-IuK-Gruppe
Friedrichstr. 60
10117 Berlin
Telefon: +49 (0) 30-72 61 56 60
Fax: +49 (0) 30-72 61 56 61 9
E-mail: info@iuk.fraunhofer.de
Internet: www.iuk.fraunhofer.de
Business Manager: 
Dipl.-Inform. Boris Groth

Guest Institutes from 
Fraunhofer Microelectronic 
Alliance:

Fraunhofer HHI
Einsteinufer 37 
10587 Berlin
www.hhi.fraunhofer.de
Director: 
Hans-Joachim Grallert

Fraunhofer IIS
Am Wolfsmantel 33
91058 Erlangen
www.iis.fraunhofer.de
Director: 
Prof. Dr.-Ing. Heinz Gerhäuser
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Top: »Richtfest« celebrations held in June 2005

Left: Construction of the INI-GraphicsNet
Stiftung Building

INI-GraphicsNet Stiftung

Only six years after its establishment,
the INI-GraphicsNet Stiftung repre-
sents an important institution for the
promotion of synergistic work in the
field of Computer Graphics and has
already consolidated its role as a
framework in promoting the synergy
of tasks among INI-GraphicsNet mem-
ber institutes. In 1999, upon establish-
ment the Stiftung’s endowment
amounted to approximately €190,000.
In the meantime, this has substantially
increased over the years and currently
exceeds €2 million.

These were the growing reasons
which have led to the realization of a
new and independent office building
for the Stiftung. Construction for the
4-storey office building at Rundeturm-
strasse in Darmstadt began in summer
2004. This was followed by the
»Richtfest« in June 2005, and finally
in April 2006, the Stiftung was able to
move into its new home.

This has effectively resulted in the
increasing importance of the Stiftung’s
spin-off support activities. With the
dynamic development and expansion
of the services it provides, the Stiftung
has been able to effectively meet the
growing global demands of the 
INI-GraphicsNet.

The INI-GraphicsNet Stiftung has
grown rapidly and its supporting pro-
grams have helped to realize a great
number of current project ideas. The
funding activities carried out by the
INI-GraphicsNet Stiftung foster syner-

gies within the Network and the out-
side as a representative for Computer
Graphics, encouraging the considera-
tion and development of new compe-
tences, the opening of new markets,
as well as the further development of
junior scientists through the scholar-
ships granted. With these activities,
the Stiftung supports the aims of its
network members, particularly regard-
ing innovation and new research top-
ics, to the commercialization of results
on the market, simultaneously using
and strengthening synergies within
the network.

The year 2005 was one of the most
successful in the history of the INI-
GraphicsNet Stiftung. The achieve-
ment of planned objectives has con-
tributed to the increasing national and
international renown of the Stiftung.
Cooperation with the Patent agency in
Mecklenburg-Vorpommern and net-
work partners in the EXIST transfer
project »GruenderFLAIR« funded by

INI-GraphicsNet

Foundation
Stiftung
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INI-GraphicsNet

Organization of the contest »Ideas in Computer Graphics 2005« in Rostock

Signing the contract on cooperation with the Finnish commercialization network Hermia Business
Development, Tampere, Finland.

the German Ministry of Science was
completed successfully before the pro-
ject due date.

These activities are carried out contin-
uously with concerted actions which
support the establishment of Hi-Tech
Start-ups directly out of universities
and research institutes in Mecklen-
burg-Vorpommern. The INI-Graphic-
sNet Stiftung has contributed towards
the »Wissenschaftsstiftung MV Meck-
lenburg-Vorpommern GmbH«
founded in September 2005, provided
essential support towards the success
of the »Baltic Forum for Innovation
and Entrepreneurship« in April 2005,
and held managing responsibility for
the idea contest »Computer Graphics
2005« in Rostock.

In Greece and Cyprus, cooperation
efforts for supporting the establish-
ment of young enterprises continued
together with local incubators and
departments of different ministries.
Furthermore, the INI-GraphicsNet
Stiftung maintains its support for sev-
eral projects at the University of Porto
which involves all departments of the
university with the introduction of its
self-developed »Integrated Commer-
cialisation Process« in Portugal.

All these activities within the Spin-Off
support program have led to sustain-
able successes in the establishment of
young, technology-oriented enter-
prises, both nationally as well as inter-
nationally. In 2005, among the many
companies founded, the Spanish com-
pany Vilaumedia was established with
the focus to strengthen future licens-
ing activities of the INI-Graphics-Net
Stiftung especially for the Spanish and
Portuguese market.

In Germany, in cooperation with the
INI-Novation GmbH, the INI-Graphics-
Net Stiftung has become an accred-
ited coach in the High-Tech Gründer-



fonds. In addition, the INI-GraphicsNet
Stiftung successfully accompanied the
ordering of funded projects within the
EXIST-SEED program, and takes care of
its coaching activities and the
entrepreneurial qualification.

The INI-GraphicsNet Stiftung was able
to follow general globalization trends
in all funding areas through the work
it carries out. In the eGOIA project
(Electronic Government Information
and Access) funded by the EU, the INI-
GraphicsNet Stiftung still provides sup-
port regarding economic questions
concerning the dissemination and
exploitation of the project results. In
2005, cooperation contracts were
closed with the internationally active
private equity investor Entre Interna-
tional situated in London, and the
Finnish commercialization network of
Hermia Business Development, Tam-
pere, Finland. The purpose of these
agreements focuses on the interna-
tionalization of commercialization
activities.

Special attention will be dedicated to
these developments through the
course of this year, and the impor-
tance of the Stiftung will continue to
mount steadily. In this respect, we will
also be engaged in the successful real-
ization of future tasks within the INI-
GraphicsNet.

Contact
Dipl.-Kfm. Wolfgang Kniejski
Dr.-Ing. Joachim Rix
INI-GraphicsNet Stiftung
Rundeturmstraße 10
64283 Darmstadt, Germany

Phone: +49 (0) 61 51 / 1 55-5 95
Phone: +49 (0) 61 51 / 1 55-5 91
Fax: +49 (0) 61 51 / 1 55-5 99
E-Mail:
wolfgang.kniejski@inigraphics.net
joachim.rix@inigraphics.net

www.inigraphics.net 

INI-GraphicsNet
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Fraunhofer Institute for Computer
Graphics IGD Darmstadt 

The Fraunhofer Institute for Computer
Graphics IGD was formed in 1992 from
the Workgroup for Computer Graphics
Darmstadt AGD, which was founded by
the Fraunhofer-Gesellschaft in 1987.
Since its foundation the Fraunhofer IGD
cooperates closely with the Technische
Universität Darmstadt and the Com-
puter Graphics Center (ZGDV), which
was founded in 1984. The number of
employees has increased and the exper-
tise spectrum continuously expanded. 

Besides the expansion of the institute in
Darmstadt, a new external division was
opened in 1992. The founding of the
Centre for Advanced Media Technology
CAMTech in Singapore ensures the rep-
resentation on the important markets in
Asia. 

All these institutions of the Fraunhofer
IGD collaborate closely and cover the
complete spectrum from basic research,
applied research and application devel-
opment, up to the production and mar-
keting of products. The spectrum of the
work conducted by the Fraunhofer IGD
involves application specific basic
research (i.e. algorithmic and system
concepts) as well as realization of pro-
totypes of applications and systems
(hard- and software) and their adapta-
tion to the specific needs of customers.

The Fraunhofer IGD Darmstadt employs
more than 100 members of staff in
eight areas of operation, who are sup-
ported by approx. 250 research fellows.
More than 8000 sqm of offices and
labs can be used to process the
research tasks.

The Fraunhofer IGD Darmstadt is struc-
tured as follows:

– Interactive Multimedia Appliances
focusing on developing technologies
for the establishment of coherently-
acting appliance ensembles, 

– Industrial Applications with main
focus on the realization of the Vir-
tual Engineering concept, 

– Realtime Solutions for Simulation
and Visual Analytics with main focus
on simulation and rendering in real-
time, adaptive 3D data transmission
and visualization and interactive visu-
alization of large amounts of multi-
dimensional data,

– Visualization and Virtual Reality with
main focus on Scientific Visualiza-
tion, Virtual Reality, and Augmented
Reality, 

– Graphical Information Systems with
main focus on Facility Management
and spatial information systems, 

– eLearning and Knowledge Manage-
ment with main focus on system
design, system architectures, devel-
opment of components and consult-
ing in the application areas multime-
dia learning and training, simulation
and validation, information broker-
ing and interactive teleservices, 

– Cognitive Computing and Medical
Imaging with main focus on Visual
Computing, Medical Imaging, and
Multimedia Interfaces, 

– Security Technology for Graphics
and Communication Systems with
main focus on the realization of
security services.

With these eight research departments
the Fraunhofer Institute for Computer
Graphics is committed to the challenges
arising from the use of computers pri-
vately, in industry, commerce, in trans-
port and service sectors.

In all fields the Fraunhofer Institute for
Computer Graphics strives to focus on
people as users and help them to sim-
plify and make work with computers
and with other people more efficient.
The simple and intuitive use of new
technologies is the core task of the
Fraunhofer Institute for Computer
Graphics, which is realized in the form
of research and development projects 
within the single departments. 

Contact
Prof. Dr.-Ing. José L. Encarnação 
Phone: +49 (0) 61 51 / 1 55-1 30 
Fax: +49 (0) 61 51 / 1 55-4 30 
E-mail: 
jose.l.encarnacao@igd.fraunhofer.de 

Fraunhofer Institute for Computer
Graphics IGD 
Fraunhoferstrasse 5
64283 Darmstadt
Germany 

www.igd.fraunhofer.de 

Fraunhofer Institute for Computer Graphics IGD, 

Darmstadt
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Fraunhofer Institute for Computer
Graphics IGD Rostock

On January 1, 1992 the Fraunhofer
Institute for Computer Graphics Ros-
tock was founded as an external
branch of the Fraunhofer IGD Darm-
stadt. It was one of 19 new institu-
tions established in the Eastern Ger-
man Länder as a result of the
expansion of the activities of the
Fraunhofer-Gesellschaft after Ger-
many’s reunification. Today, the 
Fraunhofer IGD Rostock is a self-con-
tained division of Fraunhofer IGD, with
31 staff members, more than 45 part
time students and a budget of 2.3 mil-
lion euros.

The competency of Fraunhofer IGD
Rostock is represented by its four R&D
departments:

– Multimedia Communication with
the two groups »eLearning Tech-
nologies and Applications« and
»Intelligent Personalized Services«.
The eLearning group focuses on
innovative learning environments
(LMS, Portals, Advisory System,
Topic Maps), process models for
eLearning, modularization of
eLearning content, personalization
and user modelling as well as pro-
duction lines for educational con-
tent. The group »Intelligent Person-
alized Services« focuses on Internet

based services, profiling and per-
sonalization, agents and assistance
as well as intelligent form services.

– Human Centered Interaction Tech-
nologies with main focus on mod-
ern interaction technologies includ-
ing innovative interaction
techniques for design of application
specific multimodal user interfaces
by using for example Virtual Reality
interaction technologies and bio-
sensors for optimization of the
communication between human
user and computer, user tracking
and user behaviour analysis.

– Mobile Multimedia Technologies
with main focus on the develop-
ment of solutions for personal digi-
tal assistance and interactive graph-
ical and multimedia applications on
the basis of mobile computers and
wireless networks. The research
emphasis lays on the realization of
situation controlled mobile assis-
tance and mobile Ambient Intelli-
gence. This approach allows –
based on flexible situation and task
modelling and sensor systems – the
individual and cognitive support of
the user in his daily activities.

– Entertainment Technologies with
main focus on innovative technolo-
gies for entertainment and edutain-
ment systems and its application to
engineering and educational appli-
cations. The department concen-
trates on game based interfaces to
motivate and to support users for
learning and working as well as
intelligent systems for the develop-
ment of adaptive and intelligent
user interfaces (Perceptual User
Interfaces, Affective Computing).
This also includes the application of
game based technologies for user
guidance (Digital Storytelling).

Contact
Prof. Dr.-Ing. Bodo Urban
Phone: +49 (0) 3 81 / 40 24-1 10
Fax: +49 (0) 3 81 / 40 24-1 99
E-mail: 
bodo.urban@igd-r.fraunhofer.de

Fraunhofer Institute for Computer
Graphics Rostock
Joachim-Jungius-Strasse 11
18059 Rostock
Germany

www.igd-r.fraunhofer.de

Fraunhofer Institute for Computer Graphics IGD, 

Rostock
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Centre for Advanced Media 
Technology CAMTech, Singapore

In 1998 the Centre for Advanced
Media Technology CAMTech was
established as a joint research and
development center of the Fraunhofer
Institute for Computer Graphics IGD,
Darmstadt, Germany, and Nanyang
Technological University (NTU), Singa-
pore. Currently, the center is located
on the campus of NTU representing
the expansion of the International Net-
work of Institutions for Computer
Graphics (INI-GraphicsNet) into the fast
growing markets of the Asia-Pacific
region for the first time.

The center continues to demonstrate
the reality of the high level of collabo-
ration in education and technology
that exists between Singapore and
Germany. These efforts draw upon the
strengths of both organizations in the
fields of Computer Graphics and
advanced media technology to build a
center that meets the Asia-Pacific
region’s demands for R&D, technol-
ogy, innovation and training in the fast
growing and changing IT industry. 

CAMTech´s overall goal is to conduct
research and development activities in
the broad technology area of
advanced media. The focus lies on the
realization of applied R&D projects
that are relevant to the immediate and
future needs of Germany, Singapore
and the Asian region. Close collabora-
tion with the INI-GraphicsNet provides
instant access to years of R&D effort
and leading-edge technology. The cen-
ter is contributing to the realization of
Singapore’s vision of becoming a
world-class center of innovative tech-
nology with strong R&D capabilities. 

The market for CAMTech’s products
and services include multinational cor-
porations, local companies and SME’s,
government departments and agen-
cies, statutory boards and their affili-
ated companies as well as educational
and research institutions. CAMTech
will primarily address the Singapore
and Asian markets and will work with
INI-GraphicsNet on international
projects. 

The director of CAMTech is also
involved in regular teaching activities
at the NTU including supervising
undergraduate and postgraduate
research work projects. In addition,
CAMTech facilitates the exchange of
students between Germany and Singa-
pore. Each year CAMTech hosts sev-
eral students from Germany carrying
out their Diploma thesis (equivalent to
a Master’s thesis) during their six-
month stay in Singapore.

CAMTech’s key competency include
the following areas: 

– Multimedia in education and
commerce,

– Geographical information systems,
– Scientific and medical visualization,
– Visual and haptic interaction,
– Virtual engineering,
– Virtual and augmented environ-

ments for medical applications,
– New media for cultural heritage.

Contact
Prof. Dr.-Ing. Wolfgang Müller-Wittig
Phone: +65 (0) 67 90 / 69 88
Fax: +65 (0) 67 92 / 81 23
E-mail: mueller@camtech.ntu.edu.sg 

Centre for Advanced Media 
Technology (CAMTech)
Nanyang Technological University (NTU)
Nanyang Avenue
Singapore 639798

www.camtech.ntu.edu.sg

Centre for Advanced Media Technology CAMTech, 

Singapore
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Customers and Coopera-
tion Partners (a selection)

– :em engineering methods
ag

– [rmh] New Media GmbH
– 3D Computergraphik
– 3Dims GmbH
– 3N Mobile GmbH
– A.C.T. Kern GmbH & Co.

KG
– ABB Corporate Research
– ACIT GmbH
– acp – advanced clean

production, Information
Technology AG

– AD Solutions srl, Turin
– Adam Opel AG
– Advanced Realtime

Tracking GmbH
– Aesculap AG & Co. KG
– AICM Agentur für Inter-

net Communication und
Medien

– Airbus Deutschland
GmbH

– Alcatel SEL
– Alessi spa, Italy
– ALFAMICRO, Sistemas de

Computadores, Lda., Por-
tugal

– Allianz Versicherungs-AG
– Altair Engineering GmbH
– Anglo-Chinese School

Singapore
– ANOVA Multimedia Stu-

dios GmbH
– Arbeitsgemeinschafter

industrieller
Forschungsvereinigungen
»Otto von Guericke« e.V.

– Arca, Italy
– ARCADIS ASAL Inge-

nieure GmbH
– AR-Tracking GmbH
– ask
– Assyst – Gesellschaft für

Automatisierung, Soft-
ware und Systeme mbH

– assyst bullmer GmbH

– ATB – Advanced Tech-
nologies in Business Ltd,
Great Britain

– Athens Technology Cen-
ter S.A., Greece

– Audi AG
– AutoForm Engineering

GmbH, Switzerland
– BARCO
– BarskiDesign
– BBC
– Bekleidungsphysiologis-

ches Institut Hohenstein
e.V.

– Bertrandt AG
– Berufsbildungs- und

Technologiezentrum des
Handwerks Lingen

– Berufsbildungszentrum
Iserlohn der Kreishandw-
erkerschaft Märkischer
Kreis

– BITKOM – Bundesver-
band Information-
swirtschaft, Telekommu-
nikation und neue
Medien

– B-K Medical, Danmark
– BKA – Bundeskrim-

inialamt 
– BMW AG, München
– Bosch Sensortec
– Bouresly Medical Services

Co., Kuwait
– BSI – Bundesamt für

Sicherheit in der Informa-
tionstechnik

– Bundesanstalt für
Arbeitsschutz +
Arbeitsmedizin

– Bundesforschungsanstalt
für Fischerei, Institut für
Ostseefischerei

– Bundesministerium für
Bildung, Wissenschaft,
Forschung und Technolo-
gie (BMBF)

– Bundesministerium für
Wirtschaft und Arbeit
(BMWA)

– Bundesministerium für
wirtschaftliche Zusamme-
narbeit und Entwicklung

– Bundesministeriums für
Wirtschaft und Technolo-
gie (BMWi)

– CADFEM GmbH
– CADpartner GmbH,

Schwerin
– Canamet Inc., Canada
– CAPAROL Farben Lacke

Bautenschutz GmbH &
Co. Vertriebs KG

– CAPCom AG
– Carl Schenck AG
– Carl Zeiss AG
– CAS Software AG
– CAST e.V. – Competence

Center for Applied Secu-
rity Technology

– Castello di Belgioioso,
Italy

– CBT+L, Herrsching
– Cefriel, Italy
– Centre National de la

Recherche Scientifique,
France

– Centro de Computação
Gráfica (CCG), Coimbra,
Portugal

– CERN – European Orga-
nization for Nuclear 
Research

– CETA RS, Brasil
– CeWe Color Holding AG
– Channel News Asia, 

Singapore
– Charamel GmbH
– Christie Digital Systems

Singapore
– CIM Techologiezentrum,

Wismar
– CIP4 – International

Cooperation for the Inte-
gration of Processes in
Prepress, Press and Post-
press 

– CiS GmbH
– CoCreate Software

GmbH & Co. KG
– Cognitec Systems GmbH

– ComLogic Frankfurt Sys-
tems GmbH

– Comverse, Israel
– Conante Advanced Inter-

face Solutions GmbH
– Consiglio Nazionale delle

Ricerche (CNR), IMATI
Italy

– COWI Consulting Engi-
neers and Planners AS,
Danmark

– Cross Czech, Prag
– Cryptolog International

SAS, France
– Cryptovision
– CS Systèmes d’Informa-

tion, France
– CSTB, France
– Cyprus State Fairs

Authority, Cyprus
– DAI Labor, Berlin
– DaimlerChrysler AG
– Danet GmbH
– Daresbury Laboratory

CLRC, Great Britain
– Darmstädter Echo, Verlag

und Druckerei GmbH
– DeguDent GmbH
– Delphi Automotive Sys-

tems Deutschland GmbH
– Desenvolvimento, Lisbon,

Portugal
– DESY – Deutsches Elek-

tronen-Synchrotron
– Deutsche Bahn AG
– Deutsche Börse Systems

AG
– Deutsche Forschungsge-

meinschaft (DFG)
– Deutsche Messe AG,

Mainz
– Deutsche Telekom AG,

Zentralbereich Innovation 
– Deutsches Diabetes-Zen-

trum
– Deutsches Krebs-

forschungszentrum
(DKFZ)

– Deutsches Zentrum für
Luft- und Raumfahrt e.V.
(DLR)
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– DFKI – Deutsches
Forschungszentrum für
Künstliche Intelligenz

– Dimedis GmbH
– DIN Deutsches Institut für

Normung, Berlin
– DLR Projektträger, Berlin
– Dolmar GmbH
– Dr. Frankenstein Com-

putersysteme GmbH
– Dr. Schlage & Co. OHG,

Hamburg
– Dresdner Bank AG
– DVZ – Datenverar-

beitungszentrum Meck-
lenburg-Vorpommern,
Schwerin

– DZI – Darmstädter Zen-
trum für IT-Sicherheit

– EADS Airbus GmbH
– EADS Corporate Research

Center France, France
– EADS Deutschland GmbH
– ECS GmbH
– EDAG
– Edizone GmbH
– eHoltel AG
– EIKI Deutschland GmbH
– ÉLASIS S.C.p.A., Italy
– ELETTRA Synchrotron

Radiation Source, Italy
– eLOKI Limited
– El-Op Electro-Optics

Industries Ltd., Israel
– empolis GmbH
– Envitec GmbH, Wismar
– EON Reality, Inc.
– EPFL – Geodetic Engi-

neering Lab, Switzerland
– Ericsson
– ESA/ESOC
– Esaote Bracco Informa-

tion Technology Sanita,
Italy

– EST – Engineering Sys-
tems Technologies

– Euratex, Brussels
– Euro Partners, The

Netherlands
– Europäische Kommission

– European Media Labora-
tory GmbH

– European Microsoft Inno-
vation Center

– European Surgical Insti-
tute

– Euroscope Automaten
Winkels GmbH & Co. KG

– Eutelsat, France
– Exitech, Italy
– Fiat Auto, Italy
– fleXilution GmbH
– FlexSecure
– Flughafen Frankfurt
– Ford-Werke AG
– Forschungsinstitut Tech-

nologie-Behindertenhilfe
der Evangelischen
Stiftung Volmarstein

– Forschungsverbund
Mecklenburg-Vorpom-
mern e.V. (FMV)

– France Telecom SA
– Fraport – Frankfurt Air-

port Services
– Friderico Francisceum

Gymnasium, Bad-
Doberan

– FTB Forschungsinstitut
Technologie-Behinderten-
hilfe der ev. Stiftung Vol-
marstein, Wetter/Ruhr

– FZI Forschungszentrum
Informatik

– GEA Happel Klimatechnik
Produktions- und Ser-
vicegesellschaft mbH

– GECKO Gesellschaft für
Computer- und Kommu-
nikationssysteme mbH,
Rostock

– GeCo Business Consult-
ing, Italy

– Gemlus SA, France
– Genias Graphics GmbH
– Genius Venture Capital

GmbH
– GeometryFactory Sarl,

France

– Gesamtverband der
Deutschen Ver-
sicherungswirtschaft e.V.

– Gesellschaft für Infor-
matik (GI)

– Gesellschaft für Medizin-
technik (GFM)

– Giotto Technologies
– GISIG-Geographical Infor-

mation Systems, Italy
– GIStec GmbH
– Giunti Multimedia,

Minano/Italy
– GNS Systems GmbH
– GraphiTech, Villazzano

(Trento), Italy
– Grupo Alamo, Spain
– Grupo SEGRE, Spain
– GSI – Gesellschaft für

Schwerionenforschung
mbH

– Hamburg Messe und
Congress GmbH

– HandyTech
– Hansestadt Rostock
– Haus Neuer Medien

Internet, Marketing und
Management GmbH,
Greifswald

– Heinz Nixdorf-Stiftung
– Hellenic Broadcasting

Corporation, Greece
– Hertie Stiftung
– Hessische Landesvermes-

sungsamt (HLVA)
– Hessische Straßen- und

Verkehrsverwaltung
(HSVV)

– Hessische Zentrale für
Datenverarbeitung

– Hessischer Rundfunk /
hr3

– Hessisches Landesamt für
Bodenmanagement und
Geoinformation

– Hessisches Ministerium
für Wirtschaft Verkehr
und Landesentwicklung

– Hessisches Ministerium
für Wissenschaft und
Kunst

– Hewlett-Packard
– Hint-Els GmbH,

Griesheim
– Hitachi Medical Systems,

Japan
– Hitech, Greece
– Howaldtswerke-Deutsche

Werft GmbH
– Human Interface Tech-

nology Lab New Zealand
(HitLabNZ), Christchurch,
New Zealand

– HumanScan GmbH,
Erlangen

– Hy-Sportgeräte GmbH
– Hyundai KIA Motors,

Korea
– IBM Deutschland GmbH
– ICEM Technologies

GmbH
– ICIDO GmbH
– IG Metall
– IHK Rostock
– IHK Schwerin
– Ikerlan, Spain
– imedia
– IMG GmbH
– IM-Innovations Pte Ltd
– ImpactXoft Europa, Italy
– Index Werke Hahn &

Tessky
– Inesc-ID Instituto de

Engenharia de Sistemas e
Computadores Investi-
gação e Desenvolvimento
em Lisboa, Portugal

– Infineon AG, München
– INFITEC
– Infocomm Development

Authority Singapore
– InfoRoad GmbH
– InGeoForum
– INI-GraphicsNet Stiftung
– INI-Navation GmbH
– inno AG, Karlsruhe
– InnoTech Ingenieurbüro

GmbH, Neubrandenburg
– innoveas GmbH, 

Karlsruhe
– INRIA-LORIA, France
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– Insight Right, Great 
Britain

– Institut de Recherche et
Coordination Acous-
tique/Musique (IRCAM),
France

– Institut für Kommunika-
tionstechnik, Switzerland

– Institut für neue Lehr-
und Lernmethoden 
VIRTUS

– Institut Image / ENSAM,
France

– Institut National de
Recherche en Informa-
tique et Automatique
(INRIA), France

– Institute for Infocomm
Research Singapore

– Institute for Information
Technology, Hanoi, 
Vietnam

– Institute for Language
and Speech Processing
(ILSP), Greece

– Instytut Matematyczny
Polskiej Akademii Nauk,
Poland

– Interactive Institute,
Stockholm

– Intergraph
– Intergraph AG
– Intracom S.A., Greece
– inuTech GmbH
– Inventory Service 
– isi Deutschland GmbH
– ISPESL DIPIA, Italy
– Istituto Nationale di Fisica

Nucleare INFN – Frascati
LNF, Italy

– ItalDesign – Giugiaro
S.p.A. , Italy

– ITC der Adam Opel AG
– itCampus Sofztware- und

Systemhaus GmbH, 
Leipzig

– ITI Techmedia, Great 
Britain

– IVU Traffic Technologies
AG

– Jabadu GmbH

– John P. Robarts Research
– JOMIGO GmbH
– K.O.M.S.-Consulting
– Kernforschungszentrum

Karlsruhe GmbH
– Klinikum Nürnberg Nord,

Medizinische Klinik 3,
Schwerpunkt Pneumolo-
gie

– Knoor GmbH
– Kommunales Rechenzen-

trum Minden-Ravens-
berg/Lippe

– KPNQWest Norway AS,
Oslo, Norway

– Kraiburg TPE GmbH
– Kreishandwerkerschaft

Nordwestmecklenburg-
Wismar

– Kreishandwerkerschaft
Rostock-Bad Doberan

– KUKA – Roboter Gmbh
– Kultusministerium des

Landes Mecklenburg-Vor-
pommern

– Land Mecklenburg-Vor-
pommern,
Wirtschaftsministerium

– Land Transport Authority
Singapore

– LightWork Design Ltd.,
Great Britain

– LiNK MV e.V., Rostock
– Listesso, France
– Loewe Opta GmbH
– London Health Science

Center, London, Canada
– LORIA Laboratoire lorrain

de recherche en informa-
tique

– Marineamt Kiel
– MarineSoft Entwicklungs-

und Logistikgesellschaft
mbH

– Marshals´ Corporate
Group, India

– Mastercard Europe
– Materna GmbH
– Maxon Computer GmbH
– Max-Planck-Institut für

biologische Kybernetik

– Max-Planck-Institut für
Informatik

– Mayer Maschinenbauge-
sellschaft mbH

– MedCom GmbH
– MEDEOCOM Gesellschaft

für Informations- und
Kommunikationssysteme
mbH, Rostock

– MediaSec Technologies
– Medintec GmbH
– Megatech Software

GmbH
– MEIKO Maschinenbau

GmbH & Co. KG
– Merck KGaA
– Messe Düsseldorf GmbH
– Messe Frankfurt GmbH
– Messe München GmbH
– metaio. Augmented Solu-

tions GmbH
– Meticube, Ldt., Coimbra,

Portugal
– mica – music information

center austria
– Microsoft Deutschland
– Mimundo TV
– Ministry of Manpower

Singapore
– Minusplus Architects,

Budapest
– MMB Institut für Medien-

und Kompetenz-
forschung, Essen

– Moscow Engineering
Physics Institute

– MOTOROLA GmbH
– Motorola Limited
– Multiple Image Tools

GmbH, Rostock
– MVweb GmbH & Co.

KG, Schwerin
– National Institute of

Telecommunications,
France

– NEC Deutschland
– NetCommunity GmbH
– Netherlands Forensic

Institute, The Netherlands
– Netlab GmbH
– NICEPHOR CITE, France

– NOKIA Corporation, Fin-
land

– NORDEX Energy GmbH
– Nucletron BV
– NVIDIA GmbH
– OD2, Great Britain
– Oestgoeta Correspon-

denten AB (Corren), Swe-
den

– Ogilvy Interactive, Greece
– OKTAL, France
– Ontoprise GmbH
– opsira GmbH
– OTLO VR Systeme GmbH,

Rostock
– Oy Arbonaut, Finland
– Page & Park Architects,

Great Britain
– Palm Germany GmbH
– ParaRede Information

Communication Technol-
ogy, Lisbon, Portugal

– Paregos, Stockholm
– PartMaster GmbH, Ros-

tock
– Partners 4 Management
– Patent- und Verwer-

tungsagentur Mecklen-
burg-Vorpommern AG
(PVA-MV)

– Peranakan Association
Singapore

– PERCRO, Italy
– Philips Research Labora-

tories Eindhoven, The
Netherlands

– PIE, Pie Medical BV,
Maastricht, The Nether-
lands

– Pininfarina S.p.A., Italy
– plan_b Media AG
– Planet internet commerce

GmbH, Schwerin
– Polydimensions
– PRO Management

GmbH, Essen
– Propad Mobile Comput-

ing GmbH
– ProSTEP iViP Verein
– ProSTEP GmbH
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– R+W Antriebselemente
GmbH

– Regierungspräsidium
Darmstadt

– RIGEL, Italy
– rmh – New Media GmbH
– RMV Rhein Main

Verkehrsverbund
– Robert Bosch GmbH
– Royal Holloway And Bed-

ford New College, Great
Britain

– SAIT / SAMSUNG, Korea 
– SAP AG
– Scheller Systemtechnik

GmbH
– Schenck Pegasus GmbH
– Schlumberger Systèmes

SA, France
– SEMA Group
– Siemens AG
– Siemens Business Services

GmbH & Co OHG
– Silicon Graphics Pte Ltd

Singapore
– Singapore Police Force
– Singapore Science Centre
– Singaporean-German

Chamber of Commerce &
Industry

– Sirona Dental Systems
GmbH

– SIV AG, Roggentin
– Software AG, Darmstadt
– Sonopress2D3
– Sony International

(Europe) GmbH
– Sony NetServices GmbH
– Spatial
– St. Petersburg Institut for

Informatics and Automa-
tion

– Städtische Kliniken
Offenbach, Chirurgische
Klinik I

– Städtische Kliniken
Offenbach, Strahlenklinik

– Stadtverwaltung Görlitz

– Steinbeis-Transferzen-
trum Datenbanken, Such-
maschinen und Digitale
Bibliotheken

– StepONE Sportsmarket-
ing GmbH, München

– Stichting Bedrijfsregio
Kop van Nord-Holland,
Den Helder

– Stichting Blender Founda-
tion, Amsterdam

– STS srl, Italy
– STT Sim Techniques,

Spain
– Studiobraun
– Symah Vision
– Tarakos GmbH
– TBI Technologie-

Beratungs-Institut GmbH
– Technion, Israel
– Tekniker, Spain
– Thales Information Sys-

tems
– Thales, Neuilly-Sur-Seine,

France
– the agent factory
– The Lighthouse, Great

Britain
– The Open Group, Great

Britain
– think3 GmbH, Italy
– Thomson Multimedia

R&D, France
– Tiscali
– TLC Transport-, Infor-

matik-und Logistik-Con-
sulting GmbH

– T-Mobile
– Tobii, Stockholm
– Toshiba Medical Systems
– Tourismusverband Meck-

lenburg-Vorpommern
– Toyota Motorsport

GmbH, Köln
– TranscenData Ltd, Great

Britain
– Triangle Venture Capital

Group
– TRIVISIO GmbH
– Trivisio Prototyping

GmbH

– TS Tecnospamec srl, Italy
– T-Systems International

GmbH
– Typografik Werbeagen-

tur, Unterhaching
– Ubisense, Great Britain
– UGS PLM Solutions, Uni-

graphics Solutions GmbH
– UNESCO, United Nations

Educational, Scientific
and Cultural Organiza-
tion, Paris, France

– USD AG
– VDO
– Verband Deutscher

Maschinen- & Anlagen-
bau e.V. (VDMA)

– Verein zur Förderung
Krebskranker Kinder,
Rostock e.V.

– VICOMTech, Spain
– Videri GmbH
– Viisage AG
– VilauMedia S.L.
– Vinematin, Hanoi, 

Vietnam
– Virtual Shape Research
– visionapp GmbH
– Visual Space, Portugal
– Vodafone D2 GmbH
– Volkswagen AG
– VRCOM GMBH
– VRLOGIC GmbH
– VRVis Zentrum für Virtual

Reality und Visualisierung
Forschungs-GmbH, Wien

– VULKAN Kupplungs- und
Getriebebau GmbH & Co
KG

– Wenzel Präzision GmbH
– Wirtschaftsministerium

des Landes Mecklenburg-
Vorpommern

– XIM Limited, Great 
Britain

– X-Pulse E-Learning
GmbH, St. Ingbert

– Xsens Technologies B.V.,
The Netherlands

– ZDF

– ZDK (Zentralverband des
Deutschen Kraft-
fahrzeuggewerbes)

– zeitform Internet Dienste
OHG

– Zeitreisen Erlebnisagentur
– Zenon SA, Athens,

Greece
– Zentrum für Graphische

Datenverarbeitung e.V.
(ZGDV)

– ZF Friedrichshafen AG

Project cooperation with
the following Fraunhofer
Institutes
– Fraunhofer-Anwen-

derzentrum Großstruk-
turen in der Produktion-
stechnik AGP, Rostock

– Fraunhofer-Einrichtung
für Systeme der Kommu-
nikationstechnik ESK,
München

– Fraunhofer-Institut für
Algorithmen und Wis-
senschaftliches Rechnen
SCAI, Sankt Augustin

– Fraunhofer-Institut für
Angewandte Informa-
tionstechnik FIT, Schloss
Birlinghoven, Sankt
Augustin

– Fraunhofer-Institut für
Angewandte Optik und
Feinmechanik IOF, Jena

– Fraunhofer-Institut für
Arbeitswirtschaft und
Organisation IAO, 
Stuttgart

– Fraunhofer-Institut für
Autonome Intelligente
Systeme AIS, Schloss Bir-
linghoven, Sankt 
Augustin

– Fraunhofer-Institut für
Betriebsfestigkeit LBF,
Darmstadt

– Fraunhofer-Institut für
Biomedizinische Technik
IBMT, St. Ingbert
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– Fraunhofer-Institut für
Experimentelles Software
Engineering IESE, 
Kaiserlautern

– Fraunhofer-Institut für
Fabrikbetrieb und -
automatisierung IFF, 
Magdeburg

– Fraunhofer-Institut für
Fertigungstechnik und
Angewandte Material-
forschung IFAM, Bremen

– Fraunhofer-Institut für
Integrierte Publikations-
und Informationssysteme
IPSI, Darmstadt

– Fraunhofer-Institut für
Integrierte Schaltungen
IIS, Außenstelle Entwurfs-
automatisierung, Dresden

– Fraunhofer-Institut für
Integrierte Schaltungen
IIS, Erlangen

– Fraunhofer-Institut für
Keramische Technologien
und Sinterwerkstoffe
IKTS, Dresden

– Fraunhofer-Institut für
Materialfluss und Logistik
IML, Dortmund

– Fraunhofer-Institut für
Medienkommunikation
IMK, Schloss Bir-
linghoven, Sankt
Augustin

– Fraunhofer-Institut für
Mikroelektronische Schal-
tungen und Systeme IMS,
Dresden

– Fraunhofer-Institut für
Nachrichtentechnik,
Heinrich-Hertz-Institut,
HHI, Berlin

– Fraunhofer-Institut für
Offene Kommunikations-
systeme FOKUS, Berlin

– Fraunhofer-Institut für
Produktionsanlagen und
Konstruktionstechnik IPK,
Berlin

– Fraunhofer-Institut für
Produktionstechnik und
Automatisierung, IPA,
Stuttgart

– Fraunhofer-Institut für
Produktionstechnologie
IPT, Aachen

– Fraunhofer-Institut für
Rechnerarchitektur und
Softwaretechnik FIRST,
Berlin

– Fraunhofer-Institut für
Schicht- und Ober-
flächentechnik IST,
Braunschweig

– Fraunhofer-Institut für
Sichere Informationstech-
nologie SIT, Darmstadt

– Fraunhofer-Institut für
Techno- und Wirtschafts-
mathematik ITWM, 
Kaiserslautern

– Fraunhofer-Institut für
Werkstoff- und
Strahltechnik IWS, Dres-
den

– Fraunhofer-Institut für
Werkstoffmechanik IWM,
Freiburg

– Fraunhofer-Institut für
Werkzeugmaschinen und
Umformtechnik IWU,
Dresden

– Fraunhofer-Institut für
Zuverlässigkeit und
Mikrointegration IZM,
Berlin

Project cooperation with
the following Universities
and Colleges
– Aarhus Universität, Dan-

mark
– Aristotle University of

Thessaloniki, Greece
– CENS-CMA, Tallinn Uni-

versity of Technology,
Estonia

– Chalmers University of
Technology, Sweden

– Christian-Albrechts-Uni-
versität zu Kiel

– Consorzio Nazionale
Interuniversitario per le
Telecomunicazioni, Italy

– Coventry University,
Great Britain

– Danmarks Tekniske Uni-
versitet, Danmark

– Delft University of Tech-
nology, The Netherlands

– DISI, Universita di Gen-
ova, Italy

– EAFIT University, Colom-
bia

– Ecole Normale Superieure
Paris, France

– Ecole Polytechnique
Fédérale de Lausanne
(EPFL), Switzerland

– Ernst-Moritz-Arndt-Uni-
versität Greifswald

– ETH Zürich, Switzerland
– Fachhochschule Aachen
– Fachhochschule Darm-

stadt
– Fernstudienzentrum der

Universität Rostock
– FH Fulda
– FH Neubrandenburg
– FH Reutlingen
– Helmut Schmidt Univer-

sität, Universität der Bun-
deswehr Hamburg

– Helsinki University of
Technology, Finland

– HNO-Klinik der EMA Uni-
versität Greifswald

– Hochschule für Gestal-
tung

– Hochschule Wismar
– Hochschule Zittau/Görlitz
– Humboldt-Universität zu

Berlin
– HUT Technische Univer-

sität Helsinki, Finland
– Iowa State University,

USA
– Katholische Universität

Leuven, Belgium

– Kungl Tekniska
Hoegskolan (Königlich
Technische Hochschule)
Stockholm

– Linköping Universitat,
Sweden

– Lunds Universität, 
Sweden

– Nanyang Technological
University, Singapore 

– National Technical Uni-
versity of Athens – Insti-
tute of Communication &
Computer System (ICCS),
Greece

– National University of
Singapore

– Otto-von-Guericke-Uni-
versität Magdeburg

– Rheinisch-Westfälischen
Technischen Hochschule
(RWTH) Aachen

– Ruhr-Universität Bochum
– Technische Universität

Berlin
– Technische Universität

Clausthal
– Technische Universität

Darmstadt
– Technische Universität

Eindhoven, The Nether-
lands

– Technische Universität
Graz, Austria

– Technische Universität
Hamburg-Harburg

– Technische Universität
München

– Technische Universität
Prag, Czech Republic

– The Queen’s University of
Belfast QUB, Irland

– Universidad de Vigo,
Spain

– Universitá degli Studi di
Milano, Dipartimento di
Medicina, Chirurgia ed
Odontoiatria (UNIMI), 
Italy

– Universitá Degli Studi Di
Salerno, Italy
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– Universitá Degli Studi Di
Trento, Italy

– Universität Bergen, 
Norway

– Universität Bonn
– Universität Bremen (BIBA)
– Universität des Saarlan-

des
– Universität Dortmund
– Universität Duisburg-

Essen
– Universität Genf, Switzer-

land
– Universität Gießen
– Universität Jena
– Universität Kassel
– Universität Kiel
– Universität Koblenz-Lan-

dau
– Universität Konstanz
– Universität Mainz
– Universitat Politecnica de

Catalunya, Spain
– Universität Rostock
– Universität Stuttgart
– Universität Tübingen
– Universität Würzburg,

Abteilung für Ophthal-
mologie

– Universitätsklinik Frank-
furt

– Universitätsklinik für
Strahlentherapie-
Radioonkologie Inns-
bruck, Österreich

– Universitätsklinik Ulm
– Universitätsklinikum

Mainz
– University of Bristol,

Great Britain
– University of Canterbury,

New Zealand
– University of Crete, 

Greece
– University of Florence,

Italy
– University of Leeds, 

Great Britain
– University of Otago, New

Zealand

– University of Reading,
Great Britain

– University of Tampere,
Finland

– Utrecht University, The
Netherlands

– Weiterbildungsge-
sellschaft an der Univer-
sität Rostock e. V.
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Especially in these times of transition from an industrial
society to an information and service society the product
development domain has considerably gained in economic
relevance. The striving for better and better products in
shorter and shorter development cycles has become the
mainspring for the development of software supporting
the product and production development. In spite of the
fact that the supporting software has gained ground in
the market during the last few years, the area of product
and production development is still getting more and
more strategic importance in current research work.

Software for Product and Production Development

Applications
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Interview with Dr. André Stork

Dr. Stork, you are head of the department »Industrial
Applications«, the leading department of the business field
»Software for the product and production development« of
Fraunhofer IGD. What exactly does this business segment
deal with? 

Dr. Stork: Our business area is mainly focusing on com-
puter-based product development, i.e. Computer Aided
Design (CAD) and Computer Aided Engineering (CAE).
Among the most important tasks are the visualization, data
management, information and knowledge management, as
well as all fields of construction analysis and simulation.
We develop software and thus tools to support these tasks
of product development as successfully as possible. 

Which is the motivation at the bottom of developing soft-
ware for product development? 

Dr. Stork: Here as anywhere else the same applies: quicker,
better, cheaper. Due to the decreasing life cycles the devel-
opment of products shall become faster and the produc-
tion cheaper. The sooner the product tests and analyses
are finished, the fewer resources are needed, the cheaper
the production. Another important aspect is the product
quality, which we seek to improve with our software. 

Where is your software used today? Which application
areas can you imagine for the future? 

Dr. Stork: The application areas of our developments
include the end users using this software for product devel-
opment, and the software providers distributing our soft-
ware to the end users. Main industrial sector is the auto-
motive industry and their subcontractors. Currently we are
working a lot in the field of construction and architecture.
We shall continue to supply all product developers with the
tools for an efficient product development. New applica-
tion areas could also be found with the oil and gas indus-
try.

Which is the target group of the business field? 

Dr. Stork: The target group of the business field principally
includes all product developers working with development
software, e.g. industrial design, automobile design, and
many other engineering and simulation disciplines like
crash simulation or aerodynamics simulation in the
aerospace industry. 

What is the significance of product and production devel-
opment for research and development activities? 

Dr. Stork: The capital of a company is their product.
Accordingly the product development is the source of all
applied research and is the company’s business field show-
ing the highest research cost. Much money is invested for
improving the product, both the hardware and the soft-
ware research being important for the product develop-
ment. 

Which is the potential you see for the business field?
Which direction will it head for? 

Dr. Stork: Things are always produced everywhere. This will
remain unchanged. Therefore, our business area is seminal
and expandable. In the future, our research shall increas-
ingly address the domains of electronics. The business field
will gravitate into a multidisciplinary co-operation of elec-
tronics, software development, and mechanics. Here also
computer graphics will increasingly gain in importance. The
software must be able to deliver a better and precise repre-
sentation of the object and allow different simulations. A
nearly perfect realism as to look and functional behavior of
the product is required for simulations and tests, and this is
exactly what our research work aims at. 

Dr. Stork, many thanks for the interview.

Dr. André Stork



Artesas

The goal of the ARTESAS project is to
develop technologies for the industrial
deployment of Augmented Reality in
the application domains development,
production and service. It is funded by
the german ministry for research and
education bmb+f. To succeed, we pur-
sue a comprehensive approached cov-
ering software and hardware aspects.

The emphases on software are the
development of robust, feature based
tracking methods for real-time use.
Such technology is needed for blend-
ing context sensitive, in correct posi-
tional arrangement information into
the field of view of the user. While the
previous project ARVIKA relied on
artifical markers in the real environ-
ment, this brand new type of algo-
rithms detects and recognizes features
of the real world and estimates posi-
tion and orientation of the user. The
emphases on hardware are towards
mobility and display systems. 

Fraunhofer IGD is responsible for the
development of feature based, real-
time tracking algorithms, which are
suitable for initialization (get first valid
tracking result), re-initialization (get a
valid result after tracking failed,
because no feature could be detected)
and the actual tracking phase. One of
the core algorithms is a line-based
tracking method. Based on a 3D edge
model of the real environment, the
algorithm tries to find the edges of the
model in the images delivered by the
camera. In case the algorithm finds a
match, it can calculate the position
and orientation of the camera. Fur-
thermore IGD develops a framework
where different tracking technologies
can be integrated and interlinked. It
also offers the possibility to include an
intertial sensor to improve tracking

results. The application itself will be
based on the well known ARVIKA AR
Browser technology.

After deployment of the software pro-
totype, end-users like EADS, Siemens
and BMW will evaluate the technology
in real-world test scenarios.

Contact
Dr.-Ing. Didier Stricker
Fraunhofer IGD Darmstadt
didier.stricker@igd.fraunhofer.de

40 Fraunhofer IGD Annual Report 2005

Applications

Software for Product and Production Development

The real view into the engine bay

Virtual objects in correct positional arrangement seamlessly
blended into the view
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Physikally based light simulation.

Standard OpenGL Lighting

Application scenario architecture: Outdoor Design Review

IMPROVE - Improving Display and
Rendering Technology for Virtual
Environments

Advanced applications in automotive
and architectural domains such as col-
laborative design review and Aug-
mented Reality sketching require
advances in the following fields:

– lightweight stereoscopic transpar-
ent HMDs

– calibration techniques for high res-
olution tiled displays

– Augmented Reality rendering tech-
niques to seamlessly embed virtual
objects into real scenes

– interaction techniques for collabo-
rative mobile VR and AR

– markerless large-area tracking algo-
rithms to support AR interactions

– real-time video transmission to
untethered mobile users

To realize the scenarios mentioned
below the above technologies are
being further developed.

Application scenario 1: Automotive
design review
Today, design review sessions in the
automotive industry are mainly per-
formed using large screen displays
and Virtual Reality visualization sys-
tems. The design team sits in front of
the display wall examining various
aspects of the design from arbitrary
points of view. The team uses an
input device to rotate the virtual
model at will.

In contrast to that, the observer
moves relative to the physical prop
when reviewing a physical model. In
such a review, more than one person
is visually exploring the looks of a new
design. IMPROVE’s automotive appli-
cation scenario is motivated exactly by
this real world example.
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Hardware Setup: Combination of PowerWall, TabletPCs and
Head Mounted Displays (HMD)

A combination of tracking, interaction,
Augmented Reality rendering and real-
time video transmission techniques
allows several mobile users to carry
out collaborative mixed reality design
review sessions. They can virtually
annotate models in 3D to suggest
changes. Annotations can later be
reviewed to check whether changes
have been performed between succes-
sive review sessions.

Application scenario 2: Architec-
tural design and review
The architects involved in the project
first want to draw up computer-based
sketches of their model at the con-
struction site, then carry home these
first sketches for refinement using
their desktop architectural modelling
tools, such as VectorWorks, and finally
show and review the results with their
costumers either indoors or outdoors. 

When showing an architectural model,
correct lighting simulation is essential
without shadows, the virtual object
looks as if it were floating above the
ground and disconnected from its
physical environment.

The following technological develop-
ments stand out in IMPROVE:

The OLED-based HMD
To facilitate Augmented Reality design
review a new kind of head mounted
display (HMD) is being developed by
two project partners.

The new HMD makes use of organic
light emitting diodes (OLEDs). OLEDs
are very efficient in terms of power
consumption and costs. The HMD is
very lightweight and provides stereo-
scopic optical see-through capabilities.
The physical layout of the HMD pro-
vides an excellent view of the physical
environment - no tunnel effect occurs.
In a next step, the HMD shall be
extended by a light blocker to partially
block the incidence of external light,
thus allowing a proper superposition
of physical objects by virtual ones. 

Physically based Augmented Real-
ity rendering
Another key technology is physically-
based Augmented Reality. The aim is
to seamlessly integrate virtual objects
into real environments by using the
lighting information present in the
physical scene when rendering virtual
objects.

Large-area markerless tracking
Large-area tracking is also crucial for
realizing the IMPROVE scenarios. For
large areas, marker-based tracking

becomes less and less attractive since
many markers and/or many cameras
are needed.

A more elegant and less expensive
alternative is markerless tracking.
Based on information extracted from
the images that are captured by a
small video camera attached to the
HMD, the pose and position of the
head is estimated. For interaction with
the virtual objects in the field, tablet
PCs are used.

Further information is available at
http://www.improve-eu.info.

Contact
Dr.-Ing. André Stork
Fraunhofer IGD Darmstadt
andre.stork@igd.fraunhofer.de
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Multi-CAD Data Visualization

Data preparation of CAD data for visu-
alization purposes is still a process
involving a lot of manual work. In the
past, the department »Industrial Appli-
cations« of IGD has developed a data
conversion tool directly linked to the
CAD system CATIA V4. Now that the
industry has finally realized the switch
to CATIA V5, the demand for data
conversion tools processing CATIA V5
is increasing.

Beside data conversion of one format,
data integration of CAD files stem-
ming from different CAD systems
becomes more and more important.
Therefore, as follow-up activity on our
CATIA V4 converter we decided to
implement a general approach allow-
ing to convert CAD files in seven dif-
ferent formats (CATIA V4, CATIA V5,
Pro/Engineer, IGES, STEP, SAT, VDAFS). 

As a peculiarity our converter offers
the possibility to convert to tessellated
models or to NURBS surfaces. When
tessellating, different parameters allow
controlling the accuracy. Trimmed
NURBS can be tessellated on-the-fly
with appropriate visualization tools.
The converter supports OpenInventor
(trimmed NURBS and polygons), VRML
and OpenSG (polygons) as output for-
mats.

In 2005 we carried out a prototype
implementation for a big German car
maker; for 2006 commercialization is
planned.

Contact
Gino Brunetti
Fraunhofer IGD Darmstadt
gino.brunetti@igd.fraunhofer.de

SR-Pro - Simulated Reality in Prod-
uct and Production Development

Simulated Reality (SR) is the bi-direc-
tional interplay between Virtual Reality
(VR) and Simulation/Optimization for
interactive support of decision pro-
cesses.

This aim is being addressed in the
Fraunhofer project SR-PRO in two
application scenarios: automotive sce-
nario (crash worthiness) and produc-
tion optimization of non wovens.

VR functions as an intuitive and inter-
active interface to the simulation and
eases the understanding of abstract
simulation results through visualization
techniques which support the opti-
mization process. The mathematical
simulation of usually partial differential
equations is based on solving physical
models and allows - in conjunction
with multi criterion optimization - an
interactive decision process in real-
time. 

Scenario Automobile (Crash)
The crash behaviour of cars has be-
come a decisive purchase criterion for
car buyers. The classification of cars
according to NCAP and the appropri-
ate number of »stars« is used heavily
as a marketing instrument by car ven-
dors. Thus, optimization of crash
behaviour is one of the key develop-
ment aims in the car industry. 

For years, automotive industry has
been using crash simulation based on
digital models (CAD and CAE models
of cars) to gain insights into the crash
behaviour of a car in early stages of
the development process.

Beside crash behaviour, a set of other
development objectives like reduction
of weight and emissions exist that
conflict with maximizing crash stability.Example of a converted CAD model in the OpenSG-based viewer



Thus, the development process
becomes a multi-domain optimization
problem.

In addition to quantifiable criteria, soft
issues such as the aesthetics of the car
body need to be considered which
makes it impossible to formulate the
development objectives in a mathe-
matical form to be optimized with
mathematical means. Therefore, we
are following a user-centred interactive
optimization process. In such a process
the user can visually inspect intermedi-
ate results of the simulation and gain
in-sights to further steer the optimiza-
tion. 

For this end, first a set of simulations is
run sampling the parameter space and
creating a passel of simulation results
which build the basis for an interactive
visual exploration step. After approxi-
mating the result set with a mathe-
matical model, the user can interact
with the objectives. Weighting various
objectives differently he/she can in-spect
the interdependencies of parameters
and objectives. Using interpolation
methods, geometric representations
are derived from the existing simula-
tion results even for parameters that
have not been simulated.

This visualization helps the simulation
engineer to understand the meaning
of certain values and effects to the
geometry of the car under develop-
ment. Thus, we accelerate the gain of
experience and insight to further drive
the optimization in a goal oriented
manner.

Different technological developments
have been carried out to achieve the
aim described above:

– compression of simulation results 
– deduction of mathematical substitu-

tion functions representing the
dependencies between objectives
and parameters 

– interactive exploration method
– interactive work place supporting

the visual exploration of the design
space

– Interpolation methods between
simulation results 

– progressive transmission and ren-
dering of massive simulation results
(250 GB of simulation results)

The developments have been done in
co-operation with Fraunhofer SCAI.

Contact
Stefan Wundrak
Fraunhofer IGD Darmstadt
stefan.wundrak@igd.fraunhofer.de
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SR-Pro Design Process

Visualization: geometry, dynamics, 
parameters & criteria, errors 

4D Progressive 
Interpolation 

(Criteria
& Geometry) 

Exploration of  
design room 

Simulation  

(PamCrash, Nastran) 

Design of 
Experiment 

4D

4D

Progressive  
Data Management 

Data Base 

Design room 
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Top: Augmented Scenery on a PDA

Left: Authoring system for creation of service manuals

ULTRA – Ultra Portable Augmented
Reality for Industrial Maintenance
Scenarios

The goal of ULTRA (Ultra Portable
Augmented Reality for Industrial Main-
tenance Scenarios), a project which is
funded by the EC, is the development
of an AR core system specially de-
signed for PDA and handheld devices.
The challenge is to cope with the lim-
ited resources of such devices as well
as the available operating systems.
ULTRA embraces the development of
both the runtime system and author-
ing tools for content creation. The
runtime system comprises the image
registration, rendering and control of
the workflow. This component is opti-
mized for the PDA. The authoring
component is targeted towards crea-
tion of complex service manuals. Fur-
thermore ULTRA encompasses the
development of a light display system.

The research topics of IGD within this
project are the development of a 
scenegraph based rendering system

for PDA and the authoring suite. The
rendering system is compatible to
VRML97, features video backgrounds,
rendering of animated, virtual 3D
models and displaying of multimedia
content based on the SMIL standard.
Furthermore the runtime system 
allows acquisition of images from an
external camera, tele-conferencing
and controlling the workflow. The
authoring suite features an easy to use
interface, plugin architecture to allow
enhancements of the software and
several functions for the creation of
service manuals.

The project started at the end of
2004. A first prototype of the render-
ing system and the authoring tool is
already available. A second extended
prototype is scheduled for the end of
the project term after 30 months.

Contact:
Dr.-Ing. Didier Stricker
Fraunhofer IGD Darmstadt
didier.stricker@igd.fraunhofer.de

Virtual Prototyping of Garments

Introduction
The production workflow from the
design to the production of new gar-
ments is not completely digitized yet
and involves a long process chain. In
particular, during the review of the
garment fit, a large number of proto-
types have to be handcrafted. These
prototypes are then used to decide if
further changes to the garment pat-
terns are necessary. If the number of
prototypes could be reduced enor-
mous time and cost savings would be
possible. This can be obtained by the
use of virtual prototyping of garments.

For this purpose the federal ministry
for economy and labor (Bundesminis-
terium für Wirtschaft und Arbeit,
BMWA) is funding a project within the
PRO INNO II program, which will real-
ize a virtual product development sys-
tem for a seamless CAD-based 2D-
pattern construction, and 3D-fitting
simulation. The cooperating partners
of this project are the Assyst Bullmer
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Figure 2: Left: Interac-
tion by using pins. –
Right: Vizualisation of
stretch.

Figure 1: Illustration of
the work flow during
virtual prototyping of
garments

Figure 3: Multi-lay-
ered garments

GmbH, the German market leader in
the area of CAD/CAM solutions for
the clothing and textile industry, and
the Fraunhofer IGD, which has been
working in the area of 3D garment
simulation for several years.

In this virtual product development
system the evaluation of the fit and
optical appearance of a garment worn
by anthropometric correct avatars will
be possible already in the construction
phase, without the necessity of craft-
ing real prototypes wasting textile
material.

Virtual Prototyping Work Flow
At first the two-dimensional patterns
are constructed by using conventional
2D garment CAD software. Then the
patterns are annotated with additional
information for 3D positioning and for
sewing them together. These annota-
tions allow an automated computa-
tion of the 3D positions of the pat-
terns around the avatar. A
physically-based simulation sews the
pre-positioned patterns together and
computes the final fit of the garment.
The triangulated patterns serve as the
basis for a particle system, which is
used to carry out the numerical simu-
lation. Besides gravity, structural prop-
erties and bending forces in the textile
material and friction between the
cloth and the avatar are considered.
Simultaneously, the simulated gar-
ments and the ava-tar are visualized in
real-time. This rendering incorporates
self-shadowing caused by an area
light source which was acquired from
an existing real environment.

During the simulation, the fit can not
only be evaluated but also changed
interactively. To assist this process,
additional properties like the distance
to the body or stretch within the cloth
(cf. Figure 2), can be visualized. Now,
the garment maker is able to make
changes to the 2D patterns within the
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Figure 4: A dress with additional visual-
ization of seams and an imprint.

CAD system and to directly evaluate
the effects on the fit of those changes
on the 3D garment. By the assistance
of this virtual fitting evaluation gar-
ments can be constructed considerably
faster then before. The whole work
flow is outlined in Figure 1.

Technologies
To provide a clear evaluation of the fit
of the virtual prototype, the collision
detection for multilayered garments is
carried out by specialized algorithms
(cf. Figure 3). The high quality of the
visualization is achieved by providing
display capabilities for seams and
imprints (cf. Figure 4). Furthermore,
the user can modify the fit during the
virtual try-on.

To map the process of a fit evaluation
of real garment on a person or a man-
nequin to virtual reality, it is necessary
to digitally acquire the body and the
properties of the textile materials. A
person is described by its body mea-
surements. This data is then used to
adapt a generic avatar to it. Alterna-

tively, the avatar can be adapted to
certain garment sizes. This allows try-
on of garments of arbitrary sizes on
appropriate avatars. For the acquisi-
tion of textile materials optical and
physical properties are considered. For
weight, bending, stretch and sheer
properties, several virtual testing sce-
narios will be used for measuring and
verification against real material
behavior.

Contact:
Dr.-Ing. Jörn Kohlhammer
Fraunhofer IGD Darmstadt
joern.kohlhammer@igd.fraunhofer.de

Arnulph Fuhrmann
Fraunhofer IGD Darmstadt
arnulph.fuhrmann@igd.fraunhofer.de
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eApplications, eServices and eBusiness

The use of applications and services in the Internet
increasingly gains in importance. The concurrence of this
application area is called eApplications, eServices, and
eBusiness. It is developing into a knowledge-based direc-
tion resulting in a completely new quality: the eKnowl-
edge Internet. An essential part of this business field is
dealing with eLearning applications. In all eLearning appli-
cations the inclusion of knowledge management will
become more and more interesting. Especially the visual-
ization and graphical manipulation of knowledge domains
gain in importance. 

eApplications, eServices and eBusiness

Applications
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Interview with Dr. Christoph Hornung

Dr. Hornung, you are head of the department »eLearning
and Knowledge Management«, the leading department of
the business field »eApplications, eServices, and eBusiness«
of Fraunhofer IGD. What do terms like eLearning and
eKnowledge exactly mean?

Dr. Hornung: eLearning comprises all forms of eLearning-
supported learning and teaching for advanced training and
professional qualification and includes all forms of informal
knowledge acquisition in virtual learning and knowledge
worlds. eKnowledge comprises all areas of the Internet-
based handling of knowledge.

How would you therefore describe the tasks of your busi-
ness field »eApplications, eServices, and eBusiness«?

Dr. Hornung: The business field deals with the definition of
system architectures, methods for the visual management
of eLearning and eKnowledge content, and the interfacing
to existing business infrastructures. Of special interest is the
research of networked solutions like those already realized
in the multiple-player games. Another main focus of
research is the support of mobile end devices.

Which are the main target groups you are addressing with
the eLearning applications?

Dr. Hornung: You can generally divide the target groups
into two sections: on the one hand, there is the field of
basic education comprising schools but also universities, on
the other hand, we have the domain of advanced training
like e.g. the internal training of employees. Additionally we
have the area »Enterprise-Training« (knowledge manage-
ment and advanced training in enterprises) where, for
instance, realistic business games are carried out.  

Dr. Hornung, what do you think will be the future role of
knowledge management in the field of eLearning applica-
tions? 

Dr. Hornung: In future, eKnowledge and eLearning will
coalesce and be included in informal, institutional, and for-
mal learning. 

Which potential do you see for the further development
and chances of the business field »eApplications, eServices,
and eBusiness«?

Dr. Hornung: Due to the coalescence of eLearning and
eKnowledge an innovation and integration potential arises.
This means innovations in the field of virtual knowledge
worlds with playful user interfaces, but also the visual man-
agement of very big eKnowledge and eLearning domains.
This also applies to the area of designing system architec-
tures for an integrated preparation of eLearning and
eKnowledge scenarios. The integration of knowledge
acquisition in theory and the knowledge use in practice
contributes to enhance the internal qualification of persons
and, in the same time, serves to increase the productivity
of enterprises - learning and knowledge change from a
cost to a productivity factor. This is especially true for the
development of the field of knowledge management and
advanced enterprise training. The experience gained here
may also serve to apply the knowledge management meth-
ods to the other key points of the business field. 

Dr. Hornung, many thanks for the interview.

Dr. Christoph Hornung
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Top: VPL Authoring Tool

Left: Virtual Production Line

ALF

The Project ALF »Arbeiten und Lernen
im Fachbereich« (Working and Learn-
ing in Industrial Production) was a
combined intention of DaimlerChrysler
AG, Union of Metal Industrial (IG Me-
tall) and Fraunhofer Institute for Com-
puter Graphics (Fraunhofer IGD). This
project was ended successfully end of
June 2005.

The goal of this project was to
develop and test a web-based and
work-integrated advanced vocational
education system for skilled workers in
industrial production, which combines
the competence development in pro-
duction processes with new career
opportunities.

In the last years, post-taylorist work
forms like group work and lean pro-
duction have interspersed increasingly
in the industrial production, which 
raised the qualification demands on
skilled workers. On one hand the
dynamically changing working envi-
ronment requires lifelong learning
support for skilled workers. On the
other hand, there is a lack of conven-

tional further qualification offers for
skilled workers in the industrial pro-
duction.

On the base of these initial considera-
tions in the project ALF, the partners
aim at an exemplary implementation
of the innovative labor agreement for
the metal and electrical industry in
Baden-Württemberg (qualification
offensive for industrial workers) to
offer advanced vocational education.
In order to provide flexible and individ-
ual further training (life-accompanied
and work-integrated learning) for
skilled workers, the development of a
future enterprise learning strategy is
aimed by exhaustion of modern and
worker friendly on-the-job eLearning
technologies. 

Achieved Results
The Fraunhofer IGD has conducted
Research and Development work for
an eLearning infrastructure and a Vir-
tual Production Line (VPL). The work
for the eLearning infrastructure 
covered provision and adaptation of
an eLearning and eWorking infrastruc-
ture. A web based infrastructure was
established which supports different
desktop and web based work and

learning forms. Particularly, the multi-
user virtual learning world was to be
supported. The following activities
have been carried out for the realiza-
tion of an eLearning infrastructure.

– Analysis of Fraunhofer IGD’s Modu-
lar Training System (MTS) for the
eLearning standard SCORM compli-
ance

– Analysis to support multi user sce-
narios with MTS

– Support for eLearning and eWork-
ing with MTS

– Development of web based didactic
data base (DiDaba, DaimlerChrysler)

In the area of the virtual production
line, a Graphical User Interface »Vir-
tual Production Line« and an author-
ing tool for virtual production line
have been developed. The Virtual Pro-
duction Line (VPL, see Figure below
left) offers the workers an interactive
and dynamic graphical map of a real
production line and shows the spatial
coherences. It offers an interactive
navigation through the work places
and visualizes learning content related
to work places and provides an orien-
tation within the real production line
as well. 
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An authoring tool »VPL Authoring
Tool« (see Figure below right) for the
virtual production line is available to
authors. With »VPL Authoring Tool«, a
new production line can be built and
existing components like workplaces
and work groups can be modified.
Authors have the possibility to posi-
tion work places and add work places
to groups and production lines.

Contact:
Nadeem Bhatti
Fraunhofer IGD Darmstadt
nadeem.bhatti@igd.fraunhofer.de

DIRECT INFO (Media Monitoring
and Multimodal Analysis)

Sports sponsorship is one of today’s
most important marketing instruments
worldwide. A huge number of compa-
nies are spending significant amounts
of money to be publicly associated
with a certain sports team or athlete.
However, the return on invest associ-
ated to the sponsorship activities is
not easy to measure. Therefore knowl-
edge about how often and in which
context a sponsor is mentioned in
connection with the sponsored party
would be a direct indicator for execu-
tive managers to measure the success
of their sponsorship endeavours. On
the other hand, the sponsored parties
are also interested in this information
since it could motivate potential spon-
sors to invest in their teams. 

Today, information about sport spon-
sorship is gathered through global
advertisement expenditure measure-
ment, which is performed by media
monitoring companies. However, this
type of business intelligence is a very
complex task, since it is labor intensive
because of the large number of media
channels that have to be monitored.

The focus of the DIRECT INFO project,
which is partially funded by the Euro-
pean Commissions IST-program, is to
create an application for semi-auto-
matic sponsorship tracking with the
aim to speed up the manual monitor-
ing process and to reduce the associ-
ated costs. Human intervention in
DIRECT-INFO is limited to verification
and validation of results, which are
provided by a variety of content analy-
sis subsystems including logo detec-
tion, speech recognition, video OCR,
genre classification, text analysis and
multimodal video analysis. The overall

results of the content analysis subsys-
tems are integrated by a data fusion
and mining approach.

The information extracted by the
DIRECT INFO system can be accessed
through a delivery system, which pro-
vides information of interest for the
end user of the system as the overall
time a company logo was visible in a
given broadcast or whether a com-
pany (their representatives, sponsors
or products) appeared in positive or
negative contexts in a given period in
the media.

In addition to the sponsorship tracking
scenario the DIRECT INFO system is
designed to reflect a number of differ-
ent media monitoring scenarios as
evaluation of political election cam-
paigns, company image tracking,
news monitoring, etc. 

Fraunhofer IGD is contributing to the
DIRECT-INFO project by two different
subsystems, the multimodal analysis
component and the delivery system.

Multimodal Video Analysis 
The multimodal analysis approach as it
is developed by Fraunhofer IGD as
part of the DIRECT-INFO project aims
to achieve a segmentation of the
broadcasted video stream into logical
units, which are annotated with
semantic information derived by the
classifica-tion of the visual and audio
context (scene modeling) and with the
information derived through an OCR
en-gine.

For the description and identification
of scenes, the detection of several
basic events belonging to the different
modalities is necessary:
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– Transition edits in the visual modal-
ity as hard cuts or gradual transi-
tions, which results in the segmen-
tation of the video stream in
coherent shots.

– Overlayed text events represented
by uninterrupted textual expres-
sions.

– Cuts in the auditory layout, repre-
senting changes in the sound sig-
nal. This includes transitions from
silence to music, speaker changes,
classification of audio segments
into speech, music and noise.

Starting from basic events in video
corresponding to the pure perceptual
level as shots, noise, music, text-over-
lays, etc., the multimodal scene classi-
fication approach aims on the identifi-
cation of logical units of coherent
content. The segmented units are
annotated using predefined semantic
attri-butes that are derived automati-
cally from the underlying event model
describing the context of the extracted
scene (e.g. attribute »named face«
through combination of a detected
face and a textual overlay within the
same region). For news broadcasts the

system intends to differentiate e.g.
complete news stories, anchormen,
interviews, trailers and advertisements
whereas for sport broadcasts espe-
cially football, it is envisaged to differ-
entiate trailers, background reporting,
interviews, highlights and the game
itself. The multimodal event analysis
additionally is accompanied with the
results of the OCR engine that recog-
nizes the results of the basic text over-
lay detection and passes it via the
MPEG 7 document server to the text
analysis module.

Delivery system 
The user interface was developed by
Fraunhofer IGD. It provides the spon-
sorship information derived by the
analysis subsystems to the final user of
the system. The user interface is com-
pletely web based, whereas the infor-
mation is organised in four different
categories:

– A personalized Home section giving
the most relevant information of
interest for an individual user at a
glance.

– A Personal section allowing the end
user to configure his access infor-
mation.

– An Appearance section showing
every single appearance of the con-
sidered company together with all
related information. The end user
has the possibility to watch a video
showing the scene or story related
to an appearance.

– A Charts section providing graphs
and charts on statistical information
for certain time periods.

Contact
Volker Hahn
Fraunhofer IGD Darmstadt
volker.hahn@igd.fraunhofer.de

Workflow of the multimodal segmentation process

WebFronted DIRECT-
INFO Delivery System



ELQ – eLearning Quality

eLearning has developed into a form
of learning which ideally complements
the conventional teaching and learning
methods, especially in the further edu-
cation sector. However, high-quality
eLearning courses are not always the
result of well structured development
processes. In order to improve the
quality of educational offers including
eLearning components and to support
a systematic approach to the develop-
ment process, the German Institute for
Standardization DIN published a refer-
ence model, DIN PAS 1032-1:2004.
Meanwhile, this reference model has
been published as ISO IEC 19786-1,
too.

The research project »ELQ« develops
an action model based on the DIN ref-
erence model and including general
paradigms of systems engineering.
This action model describes a system-
atic procedure starting with the analy-
sis of an educational problem and its
context, followed by the development
of ideas for an educational concept,
production up to realization and

evalua-tion of the educational offer.
Every phase of this procedure is
divided into single action steps. Each
action step is described by a set of
action aids in order to support practi-
tioners in carrying out the develop-
ments and in drawing up the results.
Gender aspects as well as the diversity
of individual learning are considered
within the scope of the action aids.

The workflow of the development pro-
cess is supported by so-called artifacts
which are assigned to single action
steps. A role model, a method collec-
tion, a list of literary sources as well as
a glossary, tool descriptions and for-
mat descriptions complement the
action model.

The use of the action model as well as
the action aids are tested within the
ELQ project by applying them to
develop three educational offers with
eLearning components (Blended learn-
ing). These educational offers (»Usabil-
ity engineering«, »Operational quality
management and quality assurance«
and »Mobile learning«) are themati-
cally innovative and are developed
standard-compliant. At the same time

action model and action aids are criti-
cally reflected on in collaboration with
the educational institutions using
them.

To support the working process, espe-
cially all action steps carried out with
computers, the action model and
action aids are transformed into a mul-
timedia document structure (hyper-
text), too. In addition, the artifacts are
prepared as electronic documents to
be worked with.

The Fraunhofer IGD Rostock has devel-
oped the action model, the concept
for action aids as well as the action
aids for all action steps. Furthermore,
the action aids have been tested by
producing and running the educa-
tional offer »Usability engineering«
including eLearning components.

The project »ELQ« is supported by the
state of Mecklenburg-Vorpommern
and the European social fund.

Contact
Sybille Hambach
Fraunhofer IGD Rostock
sybille.hambach@igd-r.fraunhofer.de
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Elements of the action model
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Cooperative Learning with smartBLU

Hyperlearn – Research and Devel-
opment of New Cooperative Learn-
ing Methods for eLearning

In the last years, eLearning became an
integral part of education. Main parts
of education in North America and
Great Britain are carried out with
eLearning today. In Germany, the part
of eLearning in education and training
is growing continuously. Cooperative
learning methods are vital parts in 
these areas. They will be used depend-
ing on learning goal and learner to
enhance the learner’s basic compe-
tence of virtual and real collaboration.

The main distribution media for
eLearning content are the internet and
the WWW. In the coming years, the
interactive, digital television is a new
opportunity to deliver eLearning con-
tent. This is the reason why it is inter-
esting and necessary to discover the
potentials of this new media. 

Established cooperative learning meth-
ods in the eLearning area use the
potentials of new information and
communication technologies only par-
tially. They are often adaptations of
traditional methods for the new
media. In many cases, they do not
have a significant benefit.

The Hyperlearn research project devel-
ops the theoretical knowledge for the
learning method of collaborative
annotations. This was the base for the
prototype development of collabora-
tive annotations. The Hypervideo tech-
nique of ZGDV was especially
enhanced and integrated into the
smartBLU learning management sys-
tem (LMS) of IGD Rostock. The media
video carries the annotations in the
Hypervideo system. This electronic ver-
sion of annotations enables the user
to enhance content and to work with
content in a collaborative way. Anno-
tations can save additional information
in documents. This information can
occur on different media types, e.g.

pictures, text, data tables or video.
Annotations can be created by the
learner, by the tutor or by the author
of the content. In association with a
learning management system like
smartBLU, the result is a new option
of content placement.

eLearning contents were produced
and evaluated with the goal to verify
the practical relevance of the Hyper-
video system. Furthermore, a study
was created to analyze the potential
use of Hypervideo in the context of
interactive, digital television.

Contact
Sybille Hambach
Fraunhofer IGD Rostock
sybille.hambach@igd-r.fraunhofer.de
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The Virtual Car Dealer and its functionalities Interactive objects as an access tool to the virtual learning
world

The Virtual Car Dealer

In the area of education and extended
vocational training a lot of learning
environments and learning portals
have been established to support the
learning procedure with basic knowl-
edge and professional competence of
a domain. Within these virtual learn-
ing environments the learner is faced
with all kinds of methods to keep his
atten-tion and continuity. Most of the
applications are targeting the teaching
of facts and barely mentioning the
global context, the inclusion within an
ongoing process or the professional
context. The interactive virtual learning
world established with the Virtual Car
Dealer bridges the gap between edu-
cation inside the company and in
school, as practised in the dual mode
education. It offers a tool for teaching
graduates from an automotive sales-
man program in school lessons.

The Virtual Car Dealer is based on the
concept of teaching sales trainees in
domain specific facts attached to their
relevant business processes in the area
of trade associated knowledge. The
goal is, to learn the particular activities
and understand their logical overlap-
ping linkage within the business pro-
cess.

In the Virtual Car Dealer exemplary
business processes are divided into
logic sub-processes and authored by
an interdisciplinary team of computer
scientists, engineers, designers and
pedagogues. These web based train-
ing modules are based on domain
specific knowledge which is provided
and compiled in cooperation with
partners from the automotive sector.

The virtual learning world is brought
to the learner in form of a 3D learning
environment in which the business
processes are represented and can be
trained. The virtual learning world
offers several technical functionalities
that the learner can use to play activ-
ity based scenarios and learn daily
required business activities. Learning
of domain specific activities and pro-
cedures is supported by offering an
emulated sales oriented world to sus-
tain activities such as the calculation
of financing a car by credit purchase.
Due to the modularity of the virtual
learning world environments can be
represented in a realistic way, the
strong division of content and repre-
sentation offers the opportunity to
establish different domains and their
specific processes.

The project Virtual Car Dealer is a joint
project by Fraunhofer IGD in Darm-
stadt, German Association for Motor
Trades and Repairs (ZDK) in Bonn and
German trade union for metalwork (IG
Metall) in Frankfurt. The project is
funded by the German Federal Min-
istry of Education and Research
(BMBF) for a term of 3 years.

The technical and content related
design of the project is established by
Fraunhofer IGD. The partners ZDK and
IG-Metall are cooperative partners
managing the dissemination and
anchorage within the companies and
vocational schools.

In 2005, the project was presented to
the public at international fairs related
to the automotive sector as well as
fairs in the eLearning sector. Scientific
results were also presented on inter-
national conferences. Three use case
studies were held successfully in 2005
with a large group of trainees.

Further information on the project is
accessible on the project website
www.vah-projekt.org.

Contact
Dr.-Ing. Christoph Hornung
Fraunhofer IGD Darmstadt
christoph.hornung@igd.fraunhofer.de
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In the past years, the medical science has radically
changed by new software solutions. More precise diag-
noses and target-oriented therapies have entered the
everyday medical practice. Imaging methods have become
a basic part of medical diagnosis and therapy planning.
Instead of a three-dimensional representation of objects a
4D representation has become possible including the time
factor as a fourth dimension. All this is attributed to the
increasingly establishing information technology in the
field of medicine constituting an improvement not only
for physicians but also for patients.

Another research area of the information technology is
the one of content-based retrieval. This is focusing on the
control of multimedia content in radio and television
advertising, broadcasts, supplied by content providers. We
aim at offering to the content providers a method to ana-
lyze and utilize the content of broadcasts.

IT for Medical Applications

Applications



Fraunhofer IGD Jahresbericht 2005 57

Applications

IT for Medical Applications

Interview with Professor Dr. Georgios Sakas 

Professor Sakas, you are head of the department »Cogni-
tive Computing and Medical Imaging«, the leading depart-
ment of the business field »IT for Medical Applications« of
Fraunhofer IGD. What is your business field dealing with? 

Professor Sakas: The business field is divided into two
areas. The first focus lies on medical information technol-
ogy, the second field is content based retrieval, i.e. con-
tent-based information extraction from multimedia con-
tent. The field of medical information technology deals
with the realization of three-dimensional, meanwhile also
four-dimensional imaging methods. Among them are
methods like the conventional CT, MR, ultrasound, PET, or
similar, providing a set of layer pictures through the body.
Meanwhile, the methods are able to deliver such three-
dimensional images not only at a certain time but also over
a longer period. This allows, e.g., to observe the beating
heart of a patient. While, previously, our work was concen-
trating on diagnosis, we are now focusing on therapy plan-
ning and intervention support. 

Which are the target groups of the fields IT for Medical
Applications and Content Based Retrieval?

Professor Sakas: Since the results of our work in the field
of medicine do not always have the product status impli-
cating a responsibility as to CE, accreditation, disciplined
development, traceability of errors, and similar, our target
group mainly consists of companies from the field of medi-
cal technology, and only secondarily of end users like
physicians or hospitals. So our work primarily consist in
extracting the added value from medical images, in
demonstrating it to the client, and in selling it to medical
companies, less frequently directly to the client. 

In the area of Content Based Retrieval, however, we are
near the completion of products which can be used both
by companies and the clients themselves. A first product is
the MediaSeeker, a tool for an automatic evaluation of
advertisements, e.g. in TV broadcasts. The testing phase
has successfully been finished and we are now negotiating
with interested parties. 

In which sectors the developments of the area Medical
Information Technology have been used so far?

Professor Sakas: At the moment, we have two large appli-
cation fields: The first one is cancer therapy and the second
one cardiology. Furthermore, we have further application
areas like telemedicine and also simulation and training
which we are going to extend in the near future.

We have dealt with cancer therapy for 10 years now. This
experience has resulted in technologies which were sold
e.g. to MedCom GmbH and further developed to products.
On the one hand, there is the irradiation system EXOMIO,
on the other hand, a 3D ultrasound system already used in
the field of prostate irradiation. They are both well-estab-
lished commercial systems which are used hundredfold in
the everyday routine of hospitals.

In the field of cardiology, we have developed a new soft-
ware system enabling a fully automatic evaluation of 4D
pictures. As mentioned before, the present-day devices do
no longer generate just fixed images, they can now take a
whole cycle. So it is possible to get several hundred to sev-
eral thousand layers per shot, covering the whole heart
cycle. Hence you can three-dimensionally how the heart is
pumping. The necessary data amount generally ranges
between one and two gigabyte per patient and examina-
tion, making a manual evaluation just impossible. We have
developed an evaluation system for the three- to four-
dimensional images. Therefore it has become possible to
segment the heart, to measure its volume over a certain
period, to identify the flexibility of the myocardium and the
expulsion and the pumping capacity of the heart, and to
automatically find and diagnose possible vasoconstrictions.
This technology is also able to perform comparative con-
trols at follow-up examinations over a certain period.

Prof. Dr. Georgios Sakas



The field of telemedicine is an evergreen which we have
addressed with success since 1997. Due to health over-
care, sufficient infrastructure, and the lack of a bill of cost
telemedicine is not really in demand in Europe, and there is
presently no noteworthy commercial value for it.
Telemedicine is by definition meant to countervail the med-
ical under-care in certain regions, there are, however, rela-
tively few countries in Europe with undersupplied regions.
Furthermore, those countries do not like to comment on
this subject. In Brazil, however, we have already organized
a network which we will extend per satellite into the Ama-
zon region with the support of the European Space Agency
before summer. We are in contact with Cuba and
Venezuela about the installation of new networks or their
connection to the existing network in Brazil respectively.
Furthermore, we participate in a project with further part-
ners in Colombia.

It is the aim of the application area Simulation und Training
to allow the surgeon to practice with a patient not lying
before him. So even risky operations can be trained easily
and without risks. I prophesy a great future for this busi-
ness field. The same applies to Telemedicine. In both fields,
however, the present has not yet caught up with the
future.

Another area already established is dental CAD/CAM, from
which we have already delivered a system to HintELs
GmbH. It uses the knowledge base evaluation to automate
the manufacture of inlays, coronas, and bridges. The sys-
tem is in use and enjoys an increasing popularity, and we
are proud of being awarded the European IST prize for this
system in March 2006. We dispose of further ideas, clients,
and other interested parties in this promising field so that
we will continue our efforts in this respect.

Professor Sakas, how do you assess the potential of IT for
Medical Applications?

Professor Sakas: In the field of cancer therapy I consider the
horizon of the development cycle for independent develop-
ments as narrow. Since the systems are becoming too com-
plex and are anyway handled by big providers meanwhile,
we alone can no longer create fundamentally new develop-
ments. We can only make essential contributions by adding
components to a big system. Fortunately we are linked with
several large and medium-sized providers and approved by
them because of our achievements so far.

In cardiology I see a potential of continuing to set individual
accents. The further development of devices for the three-
dimensional to the four-dimensional diagnosis has created
a high demand that is far from being satisfied by existing
software systems. We will continue to exploit it for two or
three years. Telemedicine, however, is and will remain a
sustainable topic. If we succeed in establishing in the Third
World or in those countries respectively that are in case of
need there will be interesting tasks waiting for us in this
domain.

The field of Simulation and Training is in its early stages.
We can show completed and running activities, the subject
has, however, not yet reached the providers and con-
sumers. In any case, there is a five-year perspective. Then, it
remains to be seen how the business field will have deve-
loped world-wide. For the time being it is necessary to
establish the problem in people’s mind and to sensitize pur-
chasers and users to it. This will take much time before
commercialization can start.

The area of CAD/CAM is steady and we have a knowledge
head start at our disposal that is unreachable in the short
run. This gives us much confidence for the future.

Which trends are on the horizon in the area of IT for Medi-
cal Applications? Which new research areas could develop?

Professor Sakas: The diagnosis options are mostly
exhausted. The cardiology will further develop due to the
new devices. The need of therapy planning systems has
been accepted not by all but at least by some of the cus-
tomers. Here we have a perspective for several years.

The telemedicine will remain a research and development
area, it must, however, be relocated to where there is a
demand. Due to the above-mentioned reasons Germany
can rather use and offer telemedicine as a service or export
it as technology. This implies that the handling of the tech-
nology must become as simple as that of a telephone. If
the telemedicine will succeed in doing this qualitative leap
then it will have a chance in the future. In the less deve-
loped regions of the Third World countries the technologi-
cal and infrastructure aspects must of course be focused on
before the knowledge aspect can actually become relevant.

There is a considerable need for research and development
in Simulation and Training. The term simulation is well-
known from mechanical engineering, but it has not really
found its way into biological and medical processes yet. It
should, however, be possible in the future to simulate e.g.
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cancer growth, the effects of drugs, or the impact of an
operation to a body and the resulting aftereffects. This
should take place on three levels: cell biology, organs, and
intervention. Here I see a long-term, big, and profitable
development potential.

Professor Sakas, beside the IT for Medical Applications your
business field also comprises Content Based Retrieval. What
is it about?

Professor Sakas: It deals with multimedia content, typically
broadcasts. An example is television. It is about understand-
ing the content of such broadcasts (so-called rich media)
and to evaluate and utilize it. At present, our focus is on
the control of radio and television advertising and the eval-
uation of newscasts. It is analyzed how and when, i.e. on
which days, in which months, and at which times a spot is
broadcasted. This shall be done 365 days a year, 24 hours,
and at intervals of seconds, and it shall be retrievable for
the clients.

Which target groups does Content Based Retrieval address?

Professor Sakas: This domain has two target groups: on the
one hand, TV broadcast stations, media agencies, advertis-
ers, or media intelligence service providers, on the other
hand, the control of copyright violations. In the first case it
is about a statistical analysis and data mining, supporting
the customer in preparing his advertising strategy or in
comparing his efficiency with that of his competitors and
showing him in which areas he could improve his effi-
ciency. In the second case, the license owner of a broadcast
wishes of course to control when and how often his pro-
gramme is broadcasted and whether he gets the due pay-
ment / license. The international commercialization of such
content by distributors and the explosive multiplication of
distribution ways like stations, channels, Internet, mobile
radio, etc. increasingly complicates this process, so that
incomplete settlements or even piracy can only be detected
with a considerable effort if ever. Content Based Retrieval
serves the license owner to control his own contents, to
suppress / trace piracy, or to effect complete settlements.

Where are the developments of Content Based Retrieval
already used?

Professor Sakas: The business field is too young, but in a
test mode the success has been clearly proved. Both in the
field of advertising analysis and license monitoring there are
serious accomplishments. One of our first projects is just
now being established in Singapore. Imported and revised

(i.e. censored) movies are automatically controlled, and 
authorized import DVDs are checked with respect to the
authorities’ demands being met. As to the advertising anal-
ysis we are in negotiation with a large international media
intelligence provider, furthermore we have launched a spin-
off to offer the product as a service. For this aim we are
also having advanced talks with investors.

What will be the course of development of Content Based
Retrieval in the future?

Professor Sakas: Due to the mere size of the market and its
international diversification the potential is gigantic and so
are the challenges, since nobody has succeeded so far to
establish a really serviceable and regionally adaptable tech-
nology. The trends, however, are perfectly clear: There are
more and more multimedia contents distributed by perma-
nently new infrastructures (TV, cable, IP-TV, Internet,
mobile phones), and nobody keeps track so far. Even a
structured search in the sense of a search machine is not
possible. This issue is on the top of the priority list of all big
Internet search machines. All cable providers intend to
develop from mere transporters to content providers or to
connect to content providers in the medium term, i.e.
within the next five years. AOL and Time Warner were the
precursors in this domain at that time; however, the tech-
nology was not yet developed enough for such a coopera-
tion making sense. Meanwhile the technology is available
area-wide and the infrastructure is being developed at full
steam. That remains to be seen, but in this domain huge
amounts of money are involved, the need of research and
development is enormous, and the trend is irreversible.

Professor Sakas, many thanks for the interview.
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Top: Using the HMD for diagnosis

Right: Force-Feedback-System for HWS therapy

Virtual Reality Assisted Diagnosis
and Therapy of Whiplash

Functional malfunctions of the cervical
spine are the reasons for chronic pain
after whiplash and they cause im-
mense costs for the health care sys-
tem. Thereby whiplash is problematic
due to its diagnostic insecurity and
thus the missing therapeutic strategy.
Image based diagnosis can only be
applied in the case of structural
injuries that occur only in 3% to 5%
of the cases. For the remaining 95%
to 97% of patients no injury can be 
imaged although symptoms like pain,
mobility restrictiveness, vertigo or veg-
etative diseases are deplored. Thus the
problematic of whiplash-associated
disorders cannot be restricted to a

classification into »structural damage«
and »simulated complaints«, this
would only cover a small part of the
cases. For the bigger part of cases an
adequate solution has to be found
pursuant to diagnosis, therapy and
last but not least insurance law. 
Within the project »VR Whiplash«,
systems for computer assisted
whiplash diagnosis and therapy have
been developed. Thereby the head
motion is recorded and analyzed. With
the combined use of Virtual Reality
(VR) technology and measurements of
the muscular activity of the musculus
semispinalis capitis new diagnostically
relevant information can be received
resulting in a specific therapy plan. For
a therapy itself a specific training sys-
tem for the neck muscles has been
developed.

Using the Head Mounted Display
(HMD) the patient will be placed into
a Virtual Reality world. Here he has
the task to follow the motion path of
an optical signal (e.g. a flying butter-
fly) with his gaze. Thus he is animated
to follow specific head movements.
The restricted field of view of the
HMD excludes eye movement, thus
the patient is always forced to move
his head when he wants to follow the
VR signal. The head motion is tracked
in all possible motion axes
(flexion/extension, rotation and side
flexion) and it is synchronised to a
captured fine-wire-EMG of the Muscu-
lus semispinalis capitis. Speed and
motion path of the optical signal can
be adjusted in real-time according to
EMG measurements. Correlating the
tracked head motion and the EMG
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whiplash cases at the moment can be
significantly reduced. The diagnostic
system is in evaluation at the moment
in voluntary tests and patient test at
the University Hospital Ulm. The first
results of this evaluation are very
promising and the values for speci-
ficity and sensitivity will be reported
after completion of the studies. Also
the development of the force feed-
back system has reached a stadium
that the clinical tests have been
started.

Contact
Dr. Uli Bockholt
Fraunhofer IGD Darmstadt
ulrich.bockholt@igd.fraunhofer.de

vi us – Virtual Tooth Reconstruc-
tion System

In the last few years, the acceptance
of ceramic inlays as opposed to plastic
and gold inlays has increased perceiv-
ably. Ceramic restorations possess an
inconspicuous appearance like natural
teeth and exhibit similar hardness. Fur-
thermore, in contrast to amalgam
ceramic inlays they have no toxical
pertinence and a long durability. Pro-
portional to the ceramic market the
number of dental labs using
CAD/CAM-systems for tooth restora
tions, like crowns or inlays, has
grown. Using CAD/CAM systems
reduces the design and the manufac-
turing time and for this reason the
costs of a restoration. Conventional
systems require a large amount of
user interaction and three-dimensional
power of imagination as well for the
construction of an inlay. 

R
signal, the basis for the whiplash diag-
nosis is established. This diagnosis
relies on the detection of pathological
patterns in muscle activity as a result
of local musculoskeletal pain. This
pathological pattern in muscle activity
is always the same and reproducible
independent of the origin of pain.
That means the method indirectly
detects a functional disorder of the
cervical spine, but cannot differentiate
the structure where the pain and
pathology originates. Patients with
psychosocial pain origin do not have
pathological muscle activation. There-
fore the method is able to distinguish
between patients with structural and
those with psychosocial reasons for
the symptoms and gives important
information concerning therapy. The
physiological basis of the diagnostic
method is based on the thesis that
pain leads to an inhibition of the ago-
nistic muscles and an activation of the
antagonistic muscles. This again leads
to a reduction of the amplitude and
velocity of motion of the affected
body part.

Additional to the diagnosis a force
feedback system has been developed
supporting the display of adjusted
counterpoises to the head motion in
carefully measured amounts. Here the
head-mounted display is integrated
into a parallelkinematic robotic. Two
tripods can display forces onto the
patient head to support a specific
training of the neck muscles. Thus the
training system allows rotation and
translation of the cervical spine over
all three axes and in all three planes at
any position during locomotion. The
goal is to improve muscle fatigue
capacity.

As a result of the project »VR
Wiplash« a new method for whiplash
diagnosis and therapy has been devel-
oped. With this method the diagnostic
insecurity occurring for the most Choosing an appropriate tooth model for the prepared tooth (green) of the tooth library
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Screenshot after full automatic adaptation of the tooth model.

The raw tooth model (yellow) is automatically placed between the neighbor teeth
(turquoise) and the antagonist (orange).

vi us is a CAD-software for the fully
automatic design of tooth restora-
tions. Every restoration is processed in
the same way. The user does not have
to distinguish anymore among differ-
ent restoration types, e.g. anatomic
coping, full-crown or inlay or between
the tooth position, e.g. veneer or
molar. The user-interaction and there-
fore the period of vocational adjust-
ment are very low. On that account
the dentists / dental technicians save a
lot of time and money for the han-
dling compared to similar systems.
Moreover vi us is the only CAD-sys-
tem allowing its users to preserve the
patient’s tooth anatomy for later use. 

The main challenge designing a tooth
restoration is the reconstruction of the
defective tooth surface. An automatic
tooth reconstruction process is only
possible if the typical geometry of the
teeth is known by the system. The
innovative approach of the CAD-sys-
tem developed at Fraunhofer IGD is
the explicit use of dental medical
knowledge in form of a number of
typical tooth models. These models
have the ability to adapt to the
patient’s tooth anatomy automatically.
Therefore the original shape of a
tooth surface is reconstructed by the
model and its adjustments to the
remaining intact tooth surface (see
figures). 

Besides the automated process we
want to enable the user to design the
restoration according to his esthetic
principles or using the patient’s own
tooth anatomy. In the first case the
user has the possibility to use deform-
tools to modify the suggested restora-
tion.

In the second case the user has to
preserve the patients tooth anatomy
when still undamaged. As a positive
side effect, the model based approach
enables us to provide the user with

R

R
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the possibility to create tooth models
by himself, e.g. tooth models with the
patients personal tooth anatomy. This
enables him to create a database
which holds tooth models bearing the
patient’s personal tooth anatomy. So
in case that next time a restoration
will be necessary, he can use the pa-
tient’s own tooth model to recon-
struct a defect. 

Vi us is a part of the CAD/CAM sys-
tem for tooth restoration offered by
Hint-ELs. The Hint-ELs system consists
of a scanner, the construction soft-
ware for bridges, crowns and inlays
and a milling machine. With the scan-
ner, the dentist or dental technician
digitizes the prepared tooth. Then he
designs the tooth restoration using 
vi us. Finally, the restoration is pro-
duced out of the desired material with
a milling machine or by selective laser
melting.

Contact
Sabine Neugebauer
Fraunhofer IGD Darmstadt
sabine.neugebauer@igd.fraunhofer.de

ViVera (Virtual Network of Excel-
lence for Virtual and Augmented
Reality)

Interventional endoscopy has a high
exposure of risk because of the 
so-called keyhole surgery character of
the operation. The main problem of
every endoscopy intervention is the
missing visual and haptic control. The
regions of interest are often behind a
constriction or occlusion, respectively,
or beyond the endoscopic visible cavi-
ties. 

VIVERA uses individual patient data
(CT or MRI) of different cases of dis-
eases over DICOM-3 format. After
automatic image preprocessing and
the segmentation of the interesting
area, the segmentation result (e.g. of
the bronchial tree) is visualized with
VR-methods which are based on vol-
ume rendering and haptic feedback to
provide an insight into a realistic
endoscopy and surgery simulation.

Transfer functions of the volume data
can be mapped in different trans-
parences, so that an analysis of com-
plex volume data will be supported.
With the aid of virtual reality technol-
ogy an interactive navigation is real-
ized. A haptic force-feed-back-system
is used to simulate an endoscopic
interaction. On the one side the force-
feed-back-system is registering the
user interaction and on the other side
it expenses the forces, if collision of
the virtual instrument and the patient
model is detected. 

Due to the visual and haptic feedback
the surgeon obtains an endoscopic
and surgeon simulation for detailed
planning. Moreover during the simula-
tion complications might be recog-
nized and exercised.

Exemplary cases of disease were col-
lected in medical routine to establish a
growing and living training system.
Within the scope of the ViVera project
a prototype for training education and

R

R

Set-up of an operation simulator including a haptic force-feed-back-system.
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Flight through the bronchial tree with real-time volume rendering. On the right side the corre-
sponding CT slice is shown for orientation.

operation planning for the ENT
surgery and bronchoscopy will be
developed and evaluated. 

The following features will be sup-
ported: 

– Automatic Segmentation
– Virtual Bronchoscopy 
– ENT Surgical Planning 
– All Simulations with haptic Force-

Feedback
– Intervention Planning 
– Resection Planning 
– Biopsy Navigation
– Training / Education Mode

Contact
Christian Dold
Fraunhofer IGD Darmstadt
christian.dold@igd.fraunhofer.de
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The subject mobility plays a crucial role in the life of
everybody. The warranty of mobility is a basic precondi-
tion for economic success, whether in trade and com-
merce or in the passenger and goods traffic. Due to the
constantly growing traffic volume it is indispensable to
safeguard the performance of the traffic infrastructures
and to have an efficient long-term organization of the
traffic both in the private as well as the public domain.

Visualization and Interaction in Traffic Engineering and Traffic Telematics

Applications
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Interview with Mr. Daniel Holweg

Mr. Holweg, you are head of the department »Graphic
Information Systems«, the leading department of the busi-
ness field »Visualization and Interaction in Traffic Engineer-
ing and Traffic Telematics« of Fraunhofer IGD. What does
your business field deal with?

Holweg: The business field is dealing with securing the
mobility of our society. In fact we focus on three areas. The
first area includes the infrastructure and its operation. Our
work covers IT support systems for the planning and 
management of infrastructure systems and the simulation
of their use. The second area concentrates on individual
mobility, i.e. that of the particular traffic participant. Here,
a special focus is laid on the »aspiring« traffic domains like
the cycle traffic. The individual mobility enables the user to
manage his own mobility, e.g. by intelligent and intuitive
routing systems. The third domain is the experience of
mobility. Here, mobility itself is in the centre of interest. It
is the aim to turn mobility into a real experience for the
traffic participant. 

Which are the research objectives of the business field and
which are the key aspects? 

Holweg: Our research interest concentrates on the use of
big, heterogeneous information spaces and the resulting
need for a situation-adapted provision and visualization of
information. Special attention is paid to the mobile individ-
ual and therefore to the supply of information on mobile
hardware which often has a restricted performance. 

Which is the target group you wish to address with your
concepts and developments? 

Holweg: It is our final aim to have our concepts be used by
the wide public. Those who will address these end cus-
tomers and therefore represent our target group are infra-
structure operators, mobility service providers, telecommu-
nication enterprises, and the upcoming providers of mobile
services.

Mr. Holweg, which new trends are looming in the field of
traffic technologies and traffic telematics? 

Holweg: The crucial trend especially concerning our work is
that traffic areas previously less in the focus like the cycle
traffic are gaining in importance. Therefore also the subject
intermodality is still attracting interest. Furthermore the

implementation of the toll in Germany has led to a discus-
sion about the question of which part of mobility can be
liable for costs. 

Which new research areas could arise within the next
time? 

Holweg: We will possibly call the business field no longer
»traffic«, but »mobility« according to our true concern,
which makes allowance for the increasingly important
aspect of the individual security in the context of mobility.

Which developments do you expect for the business field?
How do you assess the potential of traffic technology and
traffic telematics? 

Holweg: Traffic has been and will always be a long-running
issue - not least, of course, in view of the increasing stand-
ing of Germany as a transit country in the European mar-
ket. We aim at creating a large information space where
data are managed, analyzed, and maintained. On the other
side, we have the requirements of individualized services to
generate value from information. The key aspects of
research will continue to be Mobile Computing, Informa-
tion Visualization, as well as Semantic Web Services. 

Mr. Holweg, many thanks for the interview.

Daniel Holweg
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Authoring tool for the definition and modification of routes

3D Route Planning – Mobility Sup-
port of Hikers and Cyclists by 3D
GIS

The CityServer3D technology of the
Graphic Information Systems depart-
ment (GIS) of Fraunhofer IGD serves as
a basis for 3D GIS solutions and as a
system for the support of navigation
and mobility. In connection with stan-
dard services the Internet-based server
provides added-value services for dif-
ferent end user groups. In research
and development projects extensions
have been realized allowing to gener-
ate, manipulate, and administer 
routes. The route output is done by
graphics content and XML-based data
which can easily be processed by con-
nected systems. 

The CityServer3D system has been
developed to apply new concepts and
mechanisms for 3D GIS in current and
future projects. Due to its architecture
the CityServer3D supplies a functional-
ity which can be easily extended by
new modules. The system is based on
a three-tier model and offers intelli-

gent data sources. The access can be
realized via different service interfaces.
The administered models are stored in
a database, computed by server com-
ponents, and then transmitted to the
customers. These may be CityServer3D
customers or third parties. 

The CityServer3D consists of different
components together forming a sys-
tem for visualizing, manipulating, and
handling 3D data like city models and
digital elevation models. The system
serves as a technical platform for real-
izing solutions for different application
scenarios like tourism, navigation, risk
management, decision finding sys-
tems, or city planning. 

The CityServer3D can be adapted for
the realization of such solutions, e.g.
by the so-called route extensions. To
support the mobility of travelers like
hikers and cyclists the CityServer3D
has been extended by three compo-
nents which allow the user to store
routes and complete them to tourist
guides. The system is used by three
different user groups (roles). First the
data administrator has to maintain the

stored models mostly consisting of
routes, two-dimensional vector-based
mapping data, and digital elevation
models. As a second group so-called
authors are using the system to cre-
ate, define, import, and store routes
as part of tourist guides. As a third
group end users are browsing tourist
guides getting the opportunity to buy
interesting guides. 

During implementation the travel por-
tal had to be extended by the City-
Server3D. Therefore the travel portal
(as guiding system) has the function to
store the guide as a whole and to pro-
vide the user interface. The City-
Server3D acts as server for the travel
portal and its communication via http.
It uses secure authentication mecha-
nisms. Within the CityServer3D routes
are generated, imported, and adminis-
tered. They are transferred to the por-
tal by an XML-based description
(route, route points, places of interest,
and segments) and also by PNG
graphics. These graphics are calculated
using the CityServer3D components. 
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Prepared for the FIFA World Cup 2006

servingo – IT-supported Service
Platform Infotainment & Logistics
on the Occasion of the FIFA World
Cup 2006 in Germany.

Within the project servingo a compre-
hensive service platform around info-
tainment and logistics is realized by an
interdisciplinary consortium in view of
the FIFA World Cup 2006. The services
are mainly made available to the
mobile end devices of visitors; they
connect different basic services with
advanced technologies and develop-
ments. 

The project mainly focuses on: 

– Innovative personalized and com-
municative portal functionality, i.e.
access to interesting (sport) infor-
mation but also the recording and
communication of individual experi-
ences with latest weblogging
approaches 

– Target group oriented support of
mobility, i.e. mobile logistic support
with routing, public transport infor-
mation, and further elements like
hotel information 

– Innovative sport-related content
generation and delivery like genera-
tion of interactive 3D scenes of a
game 

– Target group oriented multichannel
publishing of content, i.e. use of an
innovative transfer mix of Internet,
GSM, UMTS, and especially IP Data-
cast via DVB-H to mobile end
devices 

The mobility of the World Cup visitors
from all over the world is supported
by servingo, e.g., with detailed infor-
mation about public transport, park-
ing, venues, and an individual mobile
routing. This allows people unfamiliar
with the location to reach the stadium
in time before the kick-off, either by
train, by bus, or on foot, to orient
themselves at stations and airports, or

The authoring tool is realized as a Java
applet enabling the author to manu-
ally generate a route or to import a
route generated by a GPS device like
the Garmin-geko series. The new or
modified route is stored in the City-
Server3D system, firstly as an XML file
and, secondly, as survey map and ele-
vation profile which can be configured
by several parameters. The figure
shows a profile example and the use
of colors to display the gradients of
the route segments. 

For the calculation of the profile 2D
routes are connected with a digital
elevation model. We use an elevation
model of the SRTM (Shuttle Radar
Topography Mission). This allows us to
achieve a world-wide coverage with a
resolution of three arc seconds. 

The authoring tool is part of the
graphic user interface of the portal so
that the CityServer3D system cannot
be seen by the end user or the
authors. The Figure  shows the user
interface for the route manipulation. 

The CityServer3D can also be easily
ported to other applications by
extending the server functions as
shown in the presented solution. In
our case a 3D GIS is used for the cal-
culations and the simple integration of
new mechanisms. 3D-based visualiza-
tions working with this system will be
integrated in following versions. 

Contact 
Jörg Haist 
Fraunhofer IGD Darmstadt 
joerg.haist@igd.fraunhofer.de 
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Servingo, a comprehensive service platform for the FIFA World Cup 2006

to query city maps, event notes, and
information about hotels, restaurants,
and sports bars. For this aim, the pro-
ject participants are establishing a dis-
tribution platform providing the differ-
ent target groups with service offers
and information. This is done both via
mobile radio (UMTS, GSM) and Inter-
net, as well as via broadband DVB-H
which will within short allow many
users simultaneously to receive great
amounts of data on their mobile end
devices.

Another central service is the person-
alization of services. After setting up
an interest profile, the visitor can
access information about his favorite
teams, particular games and stadiums,
about sights at the venues, and the
like. Furthermore, with an individual
schedule the visitor can arrange his
world cup visit in Germany according
to his wi-shes. Furthermore he can not
only mark interesting locations for his
individual mobility support on a city

map but also deposit media files like
photos taken with the mobile phone.
So he can, e.g. easily find his car in a
huge parking area after the game, for
he has previously recorded its position
in his mobile phone. Or the fan stores
an Italian restaurant which has
attracted his attention on his way to
the stadium to be led there after the
game. 

Using servingo sport fans can also
view a sensational goal, skilful moves,
a controversial foul, and other impor-
tant scenes a little later on their multi-
media telephones - as three-dimen-
sional computer reconstruction. 

This generates an entirely new world
of experience not achieved by televi-
sion. The sporty user can move himself
interactively in the scene, determine
the speed, and take different perspec-
tives, e.g. that of the goal scorer, the
ball, or the referee. For this aim a pro-
gram is being developed reproducing

the movements of the players from
the shots of the TV camera by means
of virtual characters in a realistic way.
A player database especially generated
for this purpose contains a great num-
ber of these so-called avatars. The
football fan can choose. He either
navigates himself interactively in the
selected 3D scene or he falls back
upon animated films of the most
important sequences in MPEG format.
It is also possible to transfer interest-
ing pictures per SMS to his telephone.

The project volume of servingo 
amounts to approximately eight mil-
lion euros and is partly funded by the
German Federal Ministry for Eco-
nomics and Labor.

First preliminary results were already
presented to the public at the Confed-
eration Cup in June 2005. The consor-
tium will realize a prototype until FIFA
World Cup 2006 and thereby open a
view into a new dimension of sports
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TouristGuide

In 2005 the department »Mobile Mul-
timedia Technologies« of Fraunhofer
IGD Rostock developed an innovative
tourist guide application for mobile
phones and introduced it for the
Hanseatic city of Rostock.

The TouristGuide is a mobile city infor-
mation system which contains about
250 different sightseeing items as well
as current event information of the
next three weeks. The application is
downloadable by using a premium
SMS. The TouristGuide runs on every
modern standard mobile phone. After
an inexpensive download of about 10
seconds it can be used as often as the
user likes without any charge.

The framework of the development of
TouristGuide is the mobile information
system xGuide, which has been used

for more than 100 national and inter-
national fairs and exhibitions by thou-
sands of users since 2000.

For an easy and intuitive use, the
TouristGuide uses a very effective and
comfortable visualization technology
for maps. Since displaying city maps
on mobile phones is very complex,
unhandy and resource intensive, the
development of a dynamic visualiza-
tion concept on vector images was
necessary. Therefore Fraunhofer IGD
has developed a two-point-map with
animated presentation of the current
position and the point of interest by
displaying heading and distance infor-
mation. This technology enables
pedestrians to navigate in the city and
supports decisions about the choice of
taking a taxi, public transportation or
having a walk. The TouristGuide can
be easily adapted to any city or loca-
tion to provide a map with additional
information. The latest version of

TouristGuide of the Hanseatic City Rostock

experience which will be digitally sup-
ported. Also the organizers will bene-
fit, for the system will help them with
an efficient organization and offer
integrated logistics solutions for this
big sports event. The tasks Fraunhofer
IGD is performing for servingo are the
organization and management of the
work packages, architecture concep-
tion and testing, and the evaluation of
the results. The additions of the
Graphic Information Systems depart-
ment to the project are the experience
in managing spatial data and their
Internet-based provision in informa-
tion systems as well as their expertise
in conceiving and implementing appli-
cations for mobile phones. 

Project partners besides Fraunhofer
IGD are: CAS Software AG, DAI-Labor
of TU Berlin, ehotel AG, GIStec
GmbH, Fraunhofer Institute for Mate-
rial Flow and Logistics (IML), infoRoad
GmbH, Intergraph (Deutschland)
GmbH, itCampus Software- und Sys-
temhaus GmbH, T-Systems Interna-
tional GmbH, and, as coordinator the
Computer Graphics Center (ZGDV
e.V.).

servingo is understood as a partner-
spanning service platform with associ-
ated partners and sponsors who
accompany and support the project
externally. 

Contact
Heiko Blechschmied
Fraunhofer IGD Darmstadt
heiko.blechschmied@igd.fraunhofer.de
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KPE Tunnel

With more vehicles hitting the roads in
a place where land area is scarce, it
has become an increasing challenge
for Singapore to ease its road conges-
tions, meet the high traffic volume
demand and to give motorists a wider
choice of travel routes to make their
journeys as smooth as possible.

As such, the construction of the 12-
km Kallang/Paya Lebar Expressway
(KPE) is an on-going project by the
Land & Transport Authority (LTA) Sin-
gapore to cater to the fast growing
population in the North East area and
to provide an alternative route be-
tween the city and the estates in the
north of the island.

Together with NTU´s School of Civil
and Environmental Engineering and
the Centre for Advanced Media Tech-

nology (CAMTech), LTA has jointly col-
laborated with these two Centers to
study drivers’ responses along the KPE
tunnels, so as to find out ways to
optimize the use of various new
design features and technologies in-
side the tunnels. More specifically, the
study will investigate driver prefer-
ences for various design features of
the tunnel (e.g., lane use signs, vari-
able speed limits, etc.)

Since the KPE is still under construc-
tion, the study of driver behavior in-
side the long tunnels of KPE requires
an approach combining field surveys
and laboratory observation with the
use of a high performance driving sim-
ulation system to simulate realistic
driving experience inside the KPE tun-
nels. CAMTech is in charge of the
development of a realistic visualization
of the driving scenes and to provide
an experiment environment for testing
of various design options at KPE and

TouristGuide includes the support of
built-in or external GPS receivers.
Hereby the own position is set auto-
matically and precisely put into rela-
tion to the sightseeing items.

Because TouristGuide is an electronic
media, it is available in any amount of
copies at any time and anywhere. In
comparison to traditional printed
media it isn’t inconvenient by size or
weight. The application does support
the use of personalized tours or stor-
age of favorites. The content of
TouristGuide is processed by the core
technology of data adaptation for
mobile devices, developed by Fraun-
hofer IGD Rostock, called XyberScout
platform.

Beside the useful information for the
user, TouristGuide provides high ben-
efits for tourist organizations and
tourist agencies. This includes a higher
attractiveness of the city, a leading of
the visitor flow and a new chance of
income for cities by holding shares of
the application download fees. Fur-
thermore TouristGuide is a modern
and innovative service system for visi-
tors and new publication media for
advertising.

More information is available on the
Web at: 

www.igd-r.fraunhofer.de/IGD/
Abteilungen/AR3/Produkte_AR3/
TouristGuide/index_en.html

Contact
Gerald Bieber
Fraunhofer IGD Rostock
gerald.bieber@igd-r.fraunhofer.de

Visualization of realistic driving situations in the KPE tunnel
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to study users’ responses to the vari-
ous settings of those options. The
overall system includes the complete
digital 3D KPE model, the enhanced
driving simulator system and triple
graphics pipe output with high resolu-
tion signals. The system is located in
the NTU Reality Theatre and the first
wave of pilot surveys and studies is
currently being conducted with a
group of 250 volunteers.

Contact
Prof. Dr.-Ing. Wolfgang Müller-Wittig
CAMTech Singapore
mueller@camtech.ntu.edu.sg

Dynamic traffic guidance system in
the simulation of the KPE tunnel

Various design features of the KPE
tunnel shown in the driving simula-
tor.



Fraunhofer IGD Annual Report 2005 73

Applications

Games and Edutainment

Computer games exist in a great number of variations.
From simple learning games for children over complex
simulation and strategy games to online role-playing
games with thousands of players nearly all combinations
of genres, technologies, and target groups are possible. 

Games and Edutainment

Applications
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Interview with Mr. Holger Diener

Mr. Diener, you are head of the department »Entertain-
ment Technologies«, the leading department of the busi-
ness field »Games and Edutainment« of Fraunhofer IGD.
What does your business field deal with?

Diener: Computer games have properties which are also
desirable for business software: They encourage communi-
cation and cooperation as online games show. Games are
instructive and they easily get across their functionality,
e.g. by playable tutorials and simple, intuitive user inter-
faces. The business field deals with the analysis and trans-
fer of such concepts and features of computer games into
the most different business applications, from text process-
ing to CAD systems, but also with the utilization of innova-
tive technologies for the game industry itself.

Which is the target group the developments of the busi-
ness fields address?

Diener: The target group is very heterogeneous. So tools
for the quality and process management can be introduced
in the game industry. To save cost more production steps
must be automated. Supporting tools like story editors and
generators of 3D objects that can also be used by new-
comers will play a major role in the future. 

For the target group software industry new human-cen-
tered structures and interaction possibilities for user inter-
faces are necessary to enable the increasing rate of func-
tionality being offered in a still user-friendly way. 

Playful aspects can be found in the target group produc-
tion industry in the field of product presentation, among
other things. Here the data from the production process
must be transformed into appealing presentations to cut
the cost of expensive re-modeling. 

Which are the advantages of the use of playful elements in
learning applications? 

Diener: Within edutainment applications playful elements
are successfully combined with eLearning concepts. Both
the higher motivation of the players and the addressing of
different learning types improve the learning result and
increase the success. Playable tutorials, introduction levels,
and different degrees of difficulty enable the playful under-
standing of the user interfaces of games. Especially for

users who have little contact to IT technologies learning
games and simple, intuitive user interfaces will offer better
chances to participate in the digital future.

Which trends do you see in the field of Games and Edu-
tainment? 

Diener: Computer games are now even used in serious
applications like education and training, process control, or
even decision making. Under the term ‚serious games’ this
potential of games is investigated. 

How do you assess the potential of edutainment applica-
tions? Which new research areas could develop in the next
time? 

Diener: New research areas like Digital Storytelling and
Game Based Interfaces analyze the impact of stories or
playful elements respectively onto the interaction behavior
of the users. Especially for virtual characters there is a
broad application spectrum from consultants in web pre-
sentations to assistants in desktop applications and virtual
environments. It is also important to investigate how peo-
ple accept software systems, e.g. how good the users feel
and how effective they are, to react to it adequately with
the application.

Mr. Diener, many thanks for the interview.

Holger Diener
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Top: StepMan on Siemens SX1

Left: Test of the new StepMan prototype

StepMan – Aural Support for
Sports

Introduction 
Today mobile devices like PDA’s and
cellular phones are no longer only
characterized by their performance,
but increasingly by their multiple func-
tionalities. They are not only »better
diaries« anymore, but supporting
devices in daily life, sports and spare
time. The Fraunhofer Institute for
Computer Graphics Rostock has devel-
oped a mobile system for supporting
sportsmen acoustically in the areas of
fitness and healthcare. Combining
algorithms for the real time transfor-
mation of audio signals and biometric

sensor technologies makes it possible
to create completely new applications
in the health and rehabilitation sec-
tors.

StepMan  Rhythm of Music fits
Step Frequency of Joggers
Many joggers do not listen to music
during sports, because the music does
not fit with their running rhythm. Run-
ning with the favorite music not only
makes fun. Different studies have
showed that jogging with music
improves stamina and performance.
Joggers keep the right rhythm and run
more relaxed. Breathing is deeper and
more even. Based on sensor data, the
StepMan technology modifies the
rhythm of the music to fit with the

rhythm of sportsmen. Special algo-
rithms for audio manipulation make it
possible to modify the music without
unnatural sound effects like changing
the pitch. 

StepMan – Personal Trainer
Marathon runners frequently have the
problem that they adapt themselves
intuitively to the step rhythm of their
neighbors and lose their own running
rhythm. That reduces the efficiency
and runners can overexert themselves.
The StepMan offers the possibility of
defining training profiles. These are
conveyed to the sportsman with the
manipulated rhythm of the music - so
the StepMan can be used as musical
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The barbershop

Virtual Human

Preface and Motivation 
The aim of the project »Virtual
Human« is the development of virtual
characters as personal dialog partners
by cooperation of leading German
research groups in the fields of com-
puter graphic and multimodal com-
puter human interfaces. Educational
software is one possible application
area, because the personification of
the tutor system leads to demonstra-
bly more efficient and effective learn-
ing. In addition, interactive web inter-
faces, especially in eBusiness solutions,
show a big potential for technologies
of this project. Also the possibility of
scalability of the end system from web
client as internet seller over desktop
scenarios up to big displays like Caves
for presentations and eLearning is to
be taken into account. 

Within Virtual Human Fraunhofer IGD
is working on real-time rendering and
authoring.

Real-time Rendering
Main emphasis of Fraunhofer IGD is
on the real-time rendering, deploy-
ment of features of the newest graph-
ics hardware to achieve a high visual
realism of the presented virtual char-
acter. Realistic representation of skin
and hair, dynamic simulation of hair,
face and body are the main areas IGD
is working on. Furthermore we have
developed an authoring tool for hair
cutting, the virtual barber. It allows
easily creating new hairstyles and
immediately using them in the real-
time environment.

All algorithms are embedded in the in-
house developed Mixed Reality System
Avalon, which serves as the one and
only Rendering Platform for the whole

metronome for joggers. Runners must
only train to the rhythm of music in
order to be trained optimally.

Technologies
As a result of the high public and
industrial resonance the StepMan
technologies were extended to other
hardware platforms like mobile
phones and MP3 players. Current
algorithms for the manipulation of
speed in audio data were optimized
for the usage on mobile devices with
limited performance. Also, the quality
of the modified music was increased.

To increase the comfort of a mobile
StepMan system it was necessary to
examine wireless and miniaturized
sensor technologies. Using micro
mechanical acceleration sensors and
Bluetooth transmission for the step
detection, it was possible to remove
all disturbing cables. Based on a wire-
less pulseoxymeter the StepMan can
analyze oxygen saturation and heart
frequency of the sportsman. These
biometric data can be used to opti-
mize the training in real time.

In cooperation with Siemens AG we
adapted the developed technologies
for Series60 based smart phones, the
RunSTER system. Currently used algo-
rithms were optimized for the usage
on mobile devices with limited perfor-
mance. Also, the quality of the modi-
fied music was increased and real
time rhythm detection was integrated.
The project results were presented on
the CeBIT 2005.

Contact
Gerald Bieber
Fraunhofer IGD, Rostock
gerald.bieber@igd-r.fraunhofer.de

Holger Diener
Fraunhofer IGD, Rostock
holger.diener@igd-r.fraunhofer.de
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Real-time hair simulation

Virtual Human system. Avalon is 100
percent compatible to X3D and
VRML97 and offers additional compo-
nents useful for character animation
like skin and bone animation and
morph targets.

Authoring System 
The complexity of story scenario cre-
ation is hard to manage only by text
editors. In addition, the hard coding
by programming specialists is not
manageable over a long time. Thus,
an intuitive authoring system is neces-
sary. Especially story authors that are
not firm using computers to create a
storybook need intuitive software. To
handle the complex structures the
author needs control mechanisms and
previews of his work. Motivation and
the aspect to get familiar with the sys-
tem are important things to increase
usability. The author should have the
possibility to create his story in his

usual way and his ordinary order. Cre-
ating characters and controlling the
story flow should be possible without
programming knowledge.

Up to now, authors of classical linear
stories would have the ability to write
a story, including character description
and linear dialogs. A storywriter of an
interactive fiction will also be able to
describe the skeleton of a story at dif-
ferent levels and to specify relations
between these elements. Therefore, a
branched structure with story flow
depending on user actions will be pos-
sible. The logical structure described in
section »story model« gives a good
base to systematize the complex sce-
nario and provides a quick access to
set different properties. Additional
graph visualization, active help and
checklists are necessary tools to
achieve a better usability.

Story Model 
With the aid of the target group -
designer and story authors - require-
ments and proceedings were dis-
cussed. The result is a hierarchical
model of the story in scenes, actions
and activities, which was developed in
cooperation with the ZGDV. Lowest
layer is the activity layer. Small dialog
and gesture parts associated to one
character can be processed there in
parallel. Several of these activities can
compose one action. 

The actions are ordered sequentially
and represent a scene. On the same
layer as scenes, also characters, requi-
sites and interactions were defined.
Inside the scene, acting characters and
requisites can be chosen. Each action
can be the starting point for a transi-
tion to another scene. There are four
different transition types. Total and
theme reset are transitions to prede-
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Virtual Human Story Editor

fined start scenes. Beside the default
transition, which represents the nor-
mal story flow, the important user
interactions trigger the fourth type of
transition. Depending on interaction
types and corresponding values differ-
ent scenes can be reached. This allows
the author to set up a series of crite-
ria, which will determine a virtual
directors cut each time the interactive
fiction is performed. 

Interface design 
Based on the described story model
we have developed an authoring sys-
tem, shown on the picture below.
One of the major parts is the develop-
ment of game based interfaces to pro-
vide the author with useful help and
hints to complete the story. Integrat-
ing game strategies should increase
motivation. The author will be moti-
vated to complete the story like a
quest game. Achieving a good posi-
tion on a high score stands synony-

mous for reaching all checklists for a
complete story. With the aim of
achieving a maximum of usability, we
work together with usability experts
especially to improve factors like effec-
tiveness, efficiency and easy usability.
The result is a convincing and power-
ful tool for authors and storywriters.

Preview element
The preview element allows the simu-
lation of specific story lines in order to
perform plausibility tests with a variety
of checklists. Possible story lines and
single scenes can be tested regarding
their logical structure and complete-
ness. A control system for plausibility
tests within the whole story is a useful
completion of the preview element.

The simulation of different story lines
gives a good overview of the story
and makes it easier to edit the timing
of the story, especially the timing of
dialogs and gestures: Errors can be

identified early. Authors can use the
better feedback for a more comfort-
able work with the editor. 

Contact
Christian Knöpfle
Fraunhofer IGD Darmstadt
christian.knoepfle@igd.fraunhofer.de

Holger Diener
Fraunhofer IGD Rostock
holger.diener@igd-r.fraunhofer.de
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»Urpferdchen« in the AR Telescope XC-01. Dr. Ludwig: »The most popular
of the fossils of the Messel Pit was found here: the ‘Urpferdchen’. Known as
Propalaeotherium Parvulum it used to grow to the size of fox terrier.«

The Messel Pit – A Virtual Experi-
ence

Since 1995 the Messel Pit is listed as a
UNESCO world heritage site and is
one of the most famous and richest
mammal fossil sites world-wide. Geo-
scientists recovered more than 40.000
findings, e.g. mammal predecessors
(so called »Urpferdchen«), fishes,
insects, reptiles, amphibians and
plants. 

This uniqueness is not revealed to visi-
tors of the pit at first sight. The pit is
a depression with a diameter of 900m
and a sparse vegetation and the inter-
esting parts are hidden beneath the
earth.

In this project we use novel technolo-
gies to raise the attractiveness of the
Messel Pit and present the beauties of
the pit to visitors in a new way. Two
exhibits were realized:

– The Augmented Reality Telescope
XC-01: The telescope was installed
at the viewing platform, which is
located at the rim of the pit. When
looking through the telescope, the
visitor is able to see the real pit and
additional virtual overlays, like the
finding place of a special fossil or
the different rock formations. Such
overlays have fixed locations in the
real world, thus the visitor is able
to explore the Messel Pit by moving
the telescope and trying to find all
virtual overlays.

– Interactive Maar explosion: The sec-
ond installation is an interactive
Virtual Reality exhibit, which is
located in the Messel Pit Informa-
tion Center and explains the gene-
sis of the pit. Two virtual characters
named Prof. Ludwig and the kid
Fabian are discussing the secrets of
the Messel Pit, how it was created

Dr. Ludwig explaining the Pit to Fabian
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and why we know this today. The
visitor is able to influence the flow
of the story.

The Information Center was officially
opened on September 28th, 2005 by
Udo Corts, the minister of research
and art of the state of Hessen. He
presented both exhibits for the first
time to the whole world.

Fraunhofer IGD knows about the
importance and uniqueness of the
Messel Pit. Therefore we supported
and financed a large amount of the
research and development on our
own.

Contact
Dr.-Ing. Didier Stricker
Fraunhofer IGD Darmstadt
didier.stricker@igd.fraunhofer.de

Scheme of a Maar explosion

View of the Messel Pit: Udo Corts at the Augmented Reality Telescope XC-
01, when he officially opened the Information Center on September 28,
2005.
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Top: WebVenue™ Architecture

Left: WebVenue™ Frontend

WebVenue™

Today information exchange and con-
tinuing education are fostered and
strengthened while many open days,
conferences, workshops and similar
events are provided by different insti-
tutions or private enterprises. 
WebVenue™ provides the coverage of
presentations at events and gives the
possibility to webcast presentations
live and make them available for
online or offline playback at a later
time. Participants of an event will be
able to remember the presentations
with the help of WebVenue »Multime-
dia Notes«. WebVenue features full-
automatic synchronization of Power-
Point slides, video and audio.
WebVenue provides a full customiz-
able presentation output to serve your
needs and your corporate identity.

With WebVenue you can stream pre-
sentations live and record them digi-
tally. An interested user can easily fol-
low a presentation with standard
software free of charge (web browser)
and usual Internet connection (ISDN -
Broadband). The video quality is auto-
matically adapted to the Internet con-
nection of any end-user.

WebVenue records not only audio and
video of a presentation, but also syn-
chronized PowerPoint slides. While
encoding, all relevant information is
automatically stored so that no time-
consuming post processing is needed.
Furthermore you can scroll through
the slides and selectively hear the
statements to a slide.

The solution requires almost no extra
effort from the presenter or the body
organizing the event. The confer-
ence/workshop is organized in a simi-

lar way as before, with the only differ-
ence that inside the venue a camera is
recording the event.

Using WebVenue increases the attrac-
tiveness and future orientation of your
events with very simple instruments.

Contact:
Mareike Behr
Fraunhofer IGD Darmstadt
mareike.behr@igd.fraunhofer.de
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Computer Graphics contributes to achieve a higher level
of security whether in the defense against terrorism, the
protection of copyright and personal rights, or the search
of brand pirates. The subject security concerns all of us
and all areas. 

IT Security and IT for the Security in our Society

Applications
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Interview with Mr. Alexander Nouak

Mr. Nouak, you are head of the department »Security
Technology in Graphics and Communication Systems«, the
leading department of the business field »IT security and IT
for the security in our society« of Fraunhofer IGD. What
does your business field deal with? 

Nouak: The business field generally deals with two aspects:
on the one hand, with the security of information struc-
tures, and, on the other hand, with the security of the soci-
ety by information technology. The information technology
offers, for example, an efficient means of access control in
the field of biometrics where other methods have only pre-
tended security so far. The identity of the user is controlled
by means of his stored biometric properties, e.g. by means
of the finger print, the face, or the iris. Especially the 3D
face recognition can contribute to improve security. 

Which are the target groups the development of the busi-
ness field is addressing? 

Nouak: In principle, we are addressing everybody. Our offer
is, however, primarily used by the public authorities.
Restrictions accrue from the fact that IT security is very
time-consuming and complicated and the general user
does not want to deal with it unnecessarily long. This is
one of the reasons why we will also concentrate on the
operability of security technologies. 

Which will be the role of IT Security in our society? 

Nouak: It will play a great role. Even today data protection
and personal protection are argued hotly. The question is
how to deal with it in future. If you take a look at America
you will see that they are handling the personal rights of
the individual in a much more rigorous way. It remains to
be seen which direction the discussion will take over here. 

Mr. Nouak, how does computer graphics contribute to
improving the general security? 

Nouak: Due to higher bandwidths and lower costs for stor-
age graphical data are generally playing an increasing role,
and consequently also in the security domain. This is espe-
cially evident in biometrics which is very much depending
on image data. On the other side, the graphical data must
be protected against attacks and forgeries, e.g. concerning
data communication or the protection of copyrights. 

Which trends are looming? Which new research areas
could arise for the business field?

Nouak: The discussion about data protection and personal
rights will continue even more intensively. Biometrics for an
enhanced security at access controls, but also the security
of spatial information data or visualization data for secur-
ing sensitive infrastructures will undoubtedly also be a focal
point within the next five years.

Mr. Nouak, many thanks for the interview.

Alexander Nouak
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BioFaceV

In this subproject of the BioFace
sequence the performance of 3-D face
recognition systems is identified in
form of a comparative investigation of
commercial and prototypal develop-
ments. 

The acquisition of the face data is
done with special 3-D scanners gener-
ating a geometric and, if necessary,
additionally textured model, e.g. by a
sequential projection of stripe pat-
terns. The 3-D data are available with
a defined scaling and without per-
spective distortion and can be rotated
and transferred without loss. Since in
practice no defined pose of the person
to be identified can be achieved with-
out some greater effort and a consid-
erable loss of user acceptance the
head orientation and position
between the shots differ with both 3-
D face data and 2-D face pictures. The
possibility of a lossless correction and
the transfer to a standard position is
an essential feature for the processing
and recognition of faces. There are
more robust identification results of
persons with 3-D systems than using
2-D systems, which are more heavily
affected by varying face poses. There
is also a positive effect of the three-
dimensional scanning on the security
of the face recognition system. 

To which extent the 3-D face recogni-
tion systems available will be able to
comply with these expectations and
promises is the central question of the
project. For clarification several com-
mercial and prototypic systems were
selected and tested in a 30-day field
test with 50 to 200 persons. Another
object of the investigation was the
evaluation of possible combinations
with two-dimensional approaches.
After adjusting pose and illumination
textured 3-D face data can also be

rendered into a two-dimensional rep-
resentation and then be processed by
a 2-D face recognition system.

Contact:
Henning Daum
Fraunhofer IGD Darmstadt
henning.daum@igd.fraunhofer.de

2-D face recognition: Levelling of the eye base
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3-D face recognition: Defined uniform scaling of the eye base

BioFinger II

The fingerprint is the oldest biometric
property ever used and the term often
stands for identity and uniqueness,
e.g. »genetic fingerprint«. This also
adds to the fact that the sensor tech-
nology is comparably multifaceted
and highly advanced. In the frame-
work of the »Comparative study of
fingerprint recognition systems -
BioFinger« the properties of finger-
print recognition systems are ana-
lyzed. Background for this project is a
possible integration of fingerprints
into German personal documents aim-
ing at improving the verification of
identification card owners in the
stages of entry and residence control. 

Due to the particular requirements to
personal documents like validity of 10
years the long-term stability of finger-
prints as to their property to identify
persons, among other things, is inves-
tigated. Fraunhofer IGD is performing
this project on behalf of and in collab-
oration with the German Federal
Office for Security in Information
Technology (BSI) and the Federal
Bureau of Criminal Investigation
(BKA).

Contact:
Xuebing Zhou
Fraunhofer IGD Darmstadt
xuebing.zhou@igd.fraunhofer.de

Henning Daum
Fraunhofer IGD Darmstadt
henning.daum@igd.fraunhofer.de
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Schematic diagram of data extraction and evaluation for the automated search of brand and product piracy

iDetective - Automated Discovery
of Brand Piracy on the Internet

Brand and product piracy refers to the
faking or counterfeiting of products.
This violates trademarks, patents, or
other industrial or intellectual property
rights.

The DIHK (German Association of
Chambers of Commerce and Industry)
estimates that the annual economic
damage caused by brand and product
piracy amounts to 30 billion Euros for
Germany. In addition there is an esti-
mated abolition of 70,000 jobs within
the last few years.

Specialized service providers offer
brand and product monitoring for cus-
tomers to survey and protect the use
of their brands. This is achieved by so-
called Internet detectives searching the
World Wide Web for web sites that

contain the brand name or the logo of
their customer or distribute fake mer-
chandise via the Internet. So far the
search itself has been executed manu-
ally or using current search engines as
Google, Yahoo, etc.

The iDetective control and analysis
tool enables Internet detectives to effi-
ciently retrieve web content and ana-
lyze it on the basis of customer-spe-
cific criteria. In several steps the data
is processed in flexibly configurable
modules and analyzed under different
criteria, such as semantic, syntactic
and logic aspects. The search space
includes Internet auctions (e.g. eBay,
hood.de), price search machines (e.g.
pricegrabber.com), or URLs mentioned
in chat rooms.

The search tool extensively uses inno-
vative technologies such as text analy-
sis as well as watermarking and fin-
gerprinting methods. Using

watermarking technology it is possible
to extract copyright information
embedded in company logos and
product images. Current fingerprinting
systems provide the possibility to iden-
tify identical or similar multimedia
data according to their perceptual
hash value. This allows detecting also
e.g. modified and scaled images.

Contact: 
Ulrich Pinsdorf
Fraunhofer IGD Darmstadt
ulrich.pinsdorf@igd.fraunhofer.de

Peter Ebinger
Fraunhofer IGD Darmstadt
peter.ebinger@igd.fraunhofer.de



SicAri

The potential of today’s information
technology can only be exploited if the
underlying infrastructure and the used
applications sufficiently allow for the IT
security aspects. The superordinate
research objective of the project
»SicAri -A Security Architecture and its
Tools for the Ubiquitous Internet Use«
consists in developing a security archi-
tecture and the related tools for a
secure use of the information tech-
nique. The infrastructure is realized by
developing a modular kit with the cor-
responding instructions. The modular
conception is the basis for a broad
application field. 

The SicAri project is jointly executed by
several departments of Darmstadt
Technical University (Darmstadt Center
for IT Security), the Fraunhofer Insti-
tutes SIT and IGD as well as several
partners from industry. 

Contact: 
Jan Peters
Fraunhofer IGD Darmstadt
jan.peters@igd.fraunhofer.de

Ulrich Pinsdorf
Fraunhofer IGD Darmstadt
ulrich.pinsdorf@igd.fraunhofer.de

AXMEDIS - Automating Production
of Cross Media Content for Multi-
channel Distribution

Due to the high pricing pressure music
companies, multimedia providers, and
the film industry must reduce their
costs to remain successful and com-
petitive in the market. Providers, deal-
ers, and distributors of content need
new mechanisms to enhance their per-
formance. This can be reached by
restructuring, automation, and by an
acceleration of the production process.
Present-day information technology
and artificial intelligence can con-
tribute to make the production pro-
cess faster and cheaper. For this aim
the production chain and the produc-
tion process are simplified and auto-
mated by means of P2P technology
and supported by production and for-
matting tools. Different content man-
agement systems are integrated and
interoperably connected with each
other by a P2P network. The copyright
of the involved parties remains unaf-
fected, protected by an innovative and
flexible Digital Rights Management
tool.  

Within the project a framework is
developed accelerating and optimizing
the production and distribution of
content (Production-on-Demand). The
most important goal of the project is
to develop consistent business models
for projects and services based on the
demonstration models. The develop-
ment and the results of AXMEDIS are
continuously evaluated and distributed
by training activities, publications, and
demonstrations at conferences and
fairs. 

Contact: 
Peter Ebinger
Fraunhofer IGD Darmstadt
peter.ebinger@igd.fraunhofer.de

Martin Schmucker
Fraunhofer IGD Darmstadt
martin.schmucker@igd.fraunhofer.de
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Usability and Utility Engineering

Usability and Utility Engineering deals with the research of
methods applied at different times of the product devel-
opment cycle to secure the usability of interactive systems
in view of the particular user groups and applicatito tasks.
We attach great importance to securing the efficiency and
on the satisfaction of the user with a system, taking into
account the application context and the particular target
group. 

Usability and Utility Engineering

Applications
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Interview with Dr. Jörg Voskamp

Dr. Voskamp, you are head of the department »Human
Centered Interaction & Technologies«, the leading depart-
ment of the business field »Usability and Utility Engineer-
ing« of Fraunhofer IGD. What does this business field deal
with?

Dr. Voskamp: Among other things, Usability und Utility
Engineering serves to secure the effectiveness of new visu-
alization and interaction techniques in the context of differ-
ent applications. Further aspects deal with securing the
efficiency and with the satisfaction of a user interacting
with a system, taking into account the application context
and the particular target group. 

Which is the target group of the business field? 

Dr. Voskamp: Year after year, researchers all over the
world are developing new technologies which are to pre-
sent more information to the users of interactive devices -
whether desktop computers or user interfaces of other
computer-controlled systems and devices - and support
them using these products. 

In which domains Usability and Utility Engineering is
already being used today? 

Dr. Voskamp: Application fields for the Usability and Utility
Engineering can be found where people work with
mechanical or computer-supported user interfaces. This
includes increasingly complex software applications in the
office area and information visualization in application
areas where it is possibly vital to acquire and process the
displayed information in time. If, e.g., accident alerts, bas-
ing on analyzed traffic data, are visualized in motor cars via
so-called head-up displays it must be ensured that these
alerts are perceived by the driver. 

Which research aspects are pursued by the business field? 

Dr. Voskamp: Usability and Utility Engineering investigates
methods applied at different times of the product develop-
ment cycle to secure the usability of interactive systems in
view of the different user groups and application tasks. In
order to achieve this goal the following research aspects
are pursued: The development of usability and utility meth-
ods for all stages of the product development process, the
integration of Usability und Utility Engineering into the
product development process, the development of criteria

and taxonometries for novel interaction techniques and
new user groups, and the development and use of auto-
mated qualitative and quantitative evaluation tools.

What are the strengths of Usability and Utility Engineering?

Dr. Voskamp: Usability and Utility Engineering presents
itself as a research area, the strength of the business field,
however, becomes especially apparent in the fact that,
beside research work, also services are offered and asked
for by the industry, e.g., to support and secure the devel-
opment of usable products.

How do you assess the potential of Usability and Utility
Engineering? How could the business field develop in the
next years?

Dr. Voskamp: The user interfaces of new systems are get-
ting more and more complex due to their vast functionality
and this trend will continue for single devices. Here a ser-
vice and task domain for the Usability and Utility Engineer-
ing unfolds. We will have an increasing need of research in
the use of newly developed technologies like Ambient
Intelligence or Affective and Perceptual Computing, since
the research in view of the potential of the Usability and
Utility Engineering is still in its infancy.

Dr. Voskamp, many thanks for the interview.

Dr. Jörg Voskamp
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Sample application of »arivis Platform«

Consultation on the Development
of a New User Interface for the
arivis Platform

With its new product »arivis Platform«
the company arivis - Multiple Image
Tools GmbH develops new ways for
acquiring, visualizing and analyzing
experimental data in science and tech-
nology. The objective of the system is
to develop a flexibly but intuitively
usable toolkit which allows working
with data of different dimensionality
and origin. Because of the complexity
of the workflows to be depicted espe-
cially when analyzing heterogeneous
data, an intuitive usability of the user
interface is of immense importance.
Therefore it is necessary to define suit-
able interaction metaphors and their
consistent usage throughout all parts
of the user interface of the product.
The introduction of the above men-

tioned new concepts on data manage-
ment makes it necessary to develop
new interaction concepts and
metaphors as well and to evaluate
their usability. 

The main objective of the project was
to increase the intuitivity of user inter-
action with the product and therefore
the improvement of the market accep-
tance of the product »arivis Platform«.

The development of the user interface
of the product »arivis Platform« has
been accompanied in a consulting way
by Fraunhofer IGD Rostock. The
usability of the new user interface has
been evaluated and optimized by sys-
tematic usability evaluation.

The usability experts of Fraunhofer
IGD Rostock have been integrated into
the development process of the new
user interface of the »arivis Platform«.

Therefore they took part in several
workshops that have been carried out
in regard to the development of new
interaction metaphors. Basing on cur-
rent internal prototypes Fraunhofer
IGD Rostock evaluated the new user
interface of the »arivis Platform«. The
evaluation bases on heuristics and
guide lines for interface design and
dialogue behavior of interactive appli-
cations following the state of the art.

Contact
Dr. Jörg Voskamp
Fraunhofer IGD Rostock
joerg.voskamp@igd-r.fraunhofer.de
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Main screen of the application
»ARGUS ND«

Usability Expertise ARGUS ND

The objective of the project »Usability
expertise ARGUS ND« was to evaluate
the usability of the application
»ARGUS ND« by usability and user
interface experts. 

After a quick examination of the appli-
cation, deficits and optimization
potential of the user interface of
»ARGUS ND« have been identified
based on guide lines and heuristics for
user interface design and dialogue
behavior of interactive applications fol-
lowing the state of the art. 

The outcome of the project was a
usability expert’s opinion, containing a
prioritized package of measures to be
the basis for continued application
development. 

The realized debit-credit comparison
of the usability expertise for the user
interface of »ARGUS ND« has been
oriented on existing guidelines and
heuristics like DIN EN ISO 9241-10 or
DIN EN ISO 13407.

Identified deficits and optimization
potential have been prioritized, show-
ing the respective problem weight,
and complemented by recommenda-
tions for improvements. 

In a finalizing workshop the project
results have been presented and made
available in printed form. They will
support the project leader and the
leading partner of development of
»ARGUS ND« when implementing fur-
ther versions.

Contact
Dr. Jörg Voskamp
Fraunhofer IGD Rostock
joerg.voskamp@igd-r.fraunhofer.de
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To make the vision of an intelligent environment come
true we need a combination of different technologies and
research areas. It is the aim to create an intelligent proac-
tive environment, therefore Ambient Intelligence, in which
not only the human being can communicate with the
devices but also the devices and the sensors communicate
with each other. So they will realize the objectives of the
user and react according to his wishes. 

Ambient Intelligence

Applications
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Interview with Dr. Reiner Wichert

Dr. Wichert, you are head of the department »Ambient
Intelligence«, the leading department of the business field
»Ambient Intelligence« of Fraunhofer IGD. What does the
business field deal with?

Dr. Wichert: Ambient Intelligence deals with the network-
ing of intelligent devices and sensors in the environment.
The sensors have the task to identify the different wishes
and needs of the users in the environment. This is achieved
by combining the sensor information and then interpreting
it. In this way the aims of the user can be derived and real-
ized on the devices close-by.

Which target groups does the business field address?

Dr. Wichert: The business field can be divided into quite a
number of categories. Those areas that are probably realiz-
able best for the near future are production and logistics,
home environment and office, travel and health assistance,
and support for elderly or handicapped persons. 

In which areas Ambient Intelligence is already used?

Dr. Wichert: Facets of Ambient Intelligence are already
used in homes, e.g. with intelligent access systems to
buildings or rooms and control systems of devices like the
control of the room temperature by adjusting the blinds or
the heating system control. Ambient Intelligence as an
overall reactive environment is, however, only tested in
cooperation of homes with research institutions so far. 

Which do you think will be possible application areas for
Ambient Intelligence in the future?

Dr. Wichert: As already mentioned the fields of production
and logistics, home environment and office, travel and
travel assistance, as well as health and old people assis-
tance will play a major role. Because of the permanently
advancing state of the art the future will bring along an
extension of the device networks. This means we go from
single solutions to a complete device network reacting as a
whole. The devices will increasingly be invisibly integrated
into the environment so that the user will no longer per-
ceive them explicitly. He will rather communicate directly
with the environment. The environment will interact
autonomously or will make suggestions to the user. 

Which potential do you see in the field of Ambient Intelli-
gence? Will the intelligent environment be ubiquitous one
day?

Dr. Wichert: The potential is enormous. Limitations might
only result from a too big flood of information in environ-
ments with an extreme number of devices and sensors and
the capacity of the network itself. A complete networking
of our environment will perhaps be possible as early as in
ten years, if all device manufacturers agreed on a uniform
standard. But until this goal will be reached some difficul-
ties must still be overcome.

Dr. Wichert, many thanks for the interview.

Networking of devices and sensors in the environment of the user (audi-
torium) forming an ad-hoc ensemble.

Dr. Reiner Wichert
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DynAMITE - Dynamic Adaptive
Multimodal IT-Ensembles

In the future devices that offer an
extensive amount of functionalities
will be replaced by device ensembles
that will connect dynamically and will
cooperate in an ad-hoc fashion. Con-
sequently more flexibility and assis-
tance with regard to the users will be
possible compared with today’s
»heavy weight« devices. The main
goal of the DynAMITE project is to
realize and to support the communica-
tion and cooperation of spontaneous
device ensembles. The software infras-
tructure that is developed in DynA-
MITE bears down some disadvantages
of conventional and well-known
approaches. Communication infras-
tructures that are basing on central
routing components or distributed
infrastructures, respectively, that are
using publish/subscribe principles with
component based service discovery
mechanisms are not suited for the
realization of spontaneous and

dynamic device ensembles. In order to
realize this kind of self-organization
the dynamite infrastructure allows the
definition of component topologies
and the implementation of ontology-
based conflict resolution strategies
that guarantee the reliability of the
underlying communication mecha-
nisms. Consequently this approach
makes it possible that additional
devices are able to integrate them-
selves into the communication model
of already existing device ensembles.
Also the execution of the conflict reso-
lution mechanisms is able to solve
upcoming conflicts of competing
devices (e.g. for the same message or
task) in a cooperative manner. The
DynAMITE software infrastructure is
implemented completely distributed.
Thus device ensembles can be built up
without the need to define a master
device. At the moment DynAMITE
supports devices that are using the
UPnP (Universal Plug and Play) stan-
dard. An additional research focus of
DynAMITE lies within the interaction
of humans with dynamic device

ensembles. Because humans will inter-
act with distributed devices in a com-
prehensive manner, DynAMITE is
developing strategies for the interpre-
tation of those interactions as well as
strategies that support multiple input
and output modalities. In DynAMITE
interactions of the users’ are inter-
preted by distributed strategic compo-
nents, whose action plans are exe-
cuted by the actuators of the
participating devices. After the realiza-
tion of the distributed software infras-
tructure and the distributed conflict
resolution strategies (some demonstra-
tors implemented in the Java program-
ming language are available on the
project web site http://www.dynamite-
project.org) the DynAMITE project
partners are building up some proto-
types within the home environment
and office domain. 

Contact
Michael Hellenschmidt
Fraunhofer IGD Darmstadt
michael.hellenschmidt@igd.fraun-
hofer.de

Components and topology of the DynAMITE project
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PECo – Personal Environment Con-
troller

The Personal Environment Controller
(PECo) is a digital assistant system
developed by the Fraunhofer IGD. The
software solution - coming from the
Ambient Intelligence group - provides
the user with a single system for inter-
action with various devices of complex
environments.

PECo connects the user with his envi-
ronment at home, at his office or
while traveling. PECo provides the
user with a 3D-visualization of his
environment showing him the current
situation of the room and its devices.
The 3D-visualization links the real
environment with the virtual 3D-
objects thus allowing the user to inter-
act with all devices of his environ-
ment; even with tiny devices invisibly
embedded into the environment.

The user can manipulate the environ-
ment by just clicking on the 3D-object.
For example the user can present his
slides on a specific projector by just
applying a Drag & Drop operation. He
picks the corresponding file and drops
it on the 3D-object of the target dis-
play. In the same manner, the user
can darken blind shutters by just click-
ing on the corresponding 3D-object.
By doing so, the user is able to access
devices based on their position, orien-
tation within the room and their look.
He does not need to have knowledge
about special device names, IP num-
bers or device paths. The user can
store own preset actions for different
environments which are stored in form
of macros.

The PECo system is deployed to two
conference rooms of the Fraunhofer
IGD where it has been used for media
control since last year.

The PECo system consists of the fol-
lowing functional components.

The environment is composed by the
physical room, embedded stationary
and mobile devices (i.e. light, TV,
beamer) as well as by the user’s per-
sonal appliances such as his notebook
and smart phone. Furthermore, the
environment embeds also sensing
components.

The Environment Control component
provides services for accessing the
user’s physical environment. It is the
interaction appliance running on a
PDA or tablet pc (see Figure  below). 

The novel 3D-based user interface
serves as a control point for the whole
system. It provides means for Human-
Environment-Interaction and serves as
a dialogue management system. It
performs the detection and integra-
tion of the devices available in a room.
The 3D visualization makes a direct
link between physical devices and
their 3D representation. These virtual
links help the user to orientate himself
in complex environments.

PECo Interaction Appliance

Integrated User view
allowing for Direct
Manipulation  of
physical Environment

Device-
independent, single
point of access to
personal media

Environ-
ment
Control

PECo

1. Disco
very of Location and functio

nal

descri
ption

2. Sending of co
mmands and data



The Media Management component is
a device-independent single point of
access to personal media. It makes
media that are distributed over the
user’s personal appliances accessible
for him, providing a unified facility to
organize and address the different
media repositories, which the user has
at his disposal.

The components for Environment
Monitoring and Personal Agenda
enable situation-aware assisting. They
provide an environment model, which
integrates device profiles, geometry
model, description of services provid-
ing access for a certain device and a
3D model of the ambient and contain-
ing devices.

Contact
Dr. Reiner Wichert
Fraunhofer IGD Darmstadt
reiner.wichert@igd.fraunhofer.de

Ali A. Nazari Shirehjini
Fraunhofer IGD Darmstadt
ali.nazari@igd.fraunhofer.de
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The Environment Monitoring component provides relevant context information for the
PECo system.
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Events

Fraunhofer IGD at the CeBIT 2005
In 2005, the Fraunhofer IGD intro-
duced innovative developments in
computer graphics at the world’s
largest trade fair, CeBIT, in Hannover,
Germany. The exhibits presented by
the Fraunhofer IGD ranged from digi-
tal assistance systems and mobile geo
information systems to innovative
security technologies.

Firm grip on multimedia
Personal Environment Controller - it’s
the full name of the digital operating
assistant PECo developed by Fraun-
hofer researchers. The innovative soft-
ware solution from the field of »Ambi-
ent Intelligence« enables the user to
control the most varied devices inter-
actively with only a single remote con-
trol for the first time.

In an uncomplicated way, PECo con-
nects the user with the technology
integrated in his environment - in the
office, at home or while traveling. The
software, e.g. installed on a PDA, is
intuitively controllable through the dis-
play. Three-dimensional representation
of the environment allows the user
rapid and easy access to all the devices
surrounding him. Also inside unknown
technical infrastructures like an unfa-
miliar conference hall, the speaker
finds his way around easily with PECo.
Touching the display suffices to con-
trol the multimedia equipment per
radio, not requiring technical training. 

Mobile and extremely well informed 
Soon a mobile phone will suffice to
find the way in a strange city, inform
oneself about interesting sights and be
in the picture about upcoming events.
This is enabled by the mobile and loca-
tion-related services developed by
researchers of the department Graphic
Information Systems. Adapted to the

specific demands of the relevant termi-
nal device, these mobile services pro-
vide, amongst others, interactive city
plans, audiovisual presentations and
numerous interesting additional infor-
mation directly on the mobile phone.

If a visitor wishes information on a
building or sight, choosing the rele-
vant symbol on the mobile phone dis-
play suffices and the corresponding
background info appears in the shape
of 3D models, graphics, video
sequences or texts.

But what when a visitor does not
know the name of the building in
front of him? For this case the
researchers have developed the so-
called SketchQuery. Contrary to con-
ventional navigation and information
systems SketchQuery is not text-, but
graphic- and sketch-controlled. Here it
will do when the user draws up a
rough sketch of a building or object
on the display of his mobile phone
and he is shown a map, the name,

location, route plan and further inter-
esting additional information. For this
the system compares information from
the sketch with its database and pre-
sents the target areas in question to
the user. All information is intuitive
and playfully simple retrievable. 

View into hidden worlds
Purely from the outside, the AR Tele-
scope hardly distinguishes itself from
its predecessors, the coin-operated
telescopes that any tourist knows from
viewing platforms. But a view through
its ocular opens fascinating worlds.
Animal species long extinct awake to a
new life, buildings from past centuries
stand in new splendor and even build-
ings not yet finished rise to their
future shape before the viewer’s eyes.

This becomes possible as the telescope
works with Augmented Reality tech-
nologies: in the AR Telescope the real
view is superimposed by a computer-
generated world. This makes archaeo-
logical bygones, invisible geological
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Already in 2005, the AR Telescope showed
what the future building of the INI-GraphicsNet
Stiftung was going to look like in 2006.

All devices under control with PECo



matter or buildings-to-be visible in
their real surroundings. For this pur-
pose, the scenery is being filmed with
a camera mounted on the front of the
telescope. Sensors measure the tele-
scope’s alignment and thus provide
the computer with the information in
which direction the viewer is currently
watching. The mix of virtual and real
images then becomes visible on a
small monitor fixed behind the ocular.
In addition, further information like
geographic, demographic or historic
data can be shown in real time.

The multitude of information that can
be communicated by the AR Tele-
scope, as well as its intuitive operation,
opens a broad spectrum of possible
application areas, from pure informa-
tion systems up to entertainment and
knowledge transfer at museums or
tourist sights.

New technologies for more security
BioFace - the face as key
Instead of keys, cards, PIN-numbers
and identity papers, soon fingerprints,
iris and face shape will serve to iden-
tify us forgery-proof and unmistakably.
One of the options of biometric identi-
fication is face recognition. 

In the course of the BioFace project
series a group of researchers of the
department Security Technology in
Graphics and Communication Systems
is working on the conversion of face-
recognizing algorithms, as well as on
researching the performance and relia-
bility of this procedure. Here, 3D face
recognition systems promise a more
reliable identification than conven-
tional two-dimensional systems. This
was to be researched in BioFace V.
With a 3D face recognition system, the
faces of those with entry authorization
will be scanned first. For better recog-
nition the scanner does not only take
in the shape of a face, but also eye
and hair colors. After this the scanned

face is saved on the computer. If one
of these registered users wishes to
enter the building, he will have his
face scanned at the entry, the system
will recognize it and the doors open.

GEOMARK: 3D data reliably protected
There was hardly a way to protect
three-dimensional models until now.
To close this gap, researchers of the
department Security Technology in
Graphics and Communication Systems
in Darmstadt, Germany, have devel-
oped the GEOMARK system. With
GEOMARK, data on copyright protec-
tion, model authentication, license
information or something similar can
be integrated in polygon models,
through which illegal copies can be
traced back. With the aid of a secret
key the developer builds the data into
the model and only those who know
this key can pick out the watermark.
For the user however, it remains invisi-
ble. Wolfgang Funk, who works on
the development of GEOMARK, sees
its high robustness as a further advan-
tage to conventional systems. Contrary
to other methods, GEOMARK is resis-

tant to the most varied processing
steps and is also preserved when the
data format is changed.

Mobile phone brings the beat 
A special software technology for
mobile phones, developed by
researchers of the Fraunhofer IGD in
Rostock will allow joggers in future to
run synchronal with their favorite
music. A motion sensor, which is con-
nected to the mobile phone via Blue-
tooth can be easily attached to the
body, measures the runner’s step fre-
quency and adapts the speed of music
- without distorting the quality. »The
mobile phone has become a daily
companion for man and is not only
used for calling or sending text mes-
sages anymore«, thus Holger Diener,
head of the Entertainment Technolo-
gies Department of the Fraunhofer
IGD Rostock. »Particularly in the fit-
ness and health area the evermore
powerful mobile phones can be well
applied in various ways.« Numerous
studies confirm that music not only
motivates the runner, but also con-
tributes to his performance.

Lange Nacht der Wissenschaften –
Long Night of Science
Who says that computer scientists only
sit in their little chamber, feeding dry
figures into the PC and programming?
For the first time the Fraunhofer Insti-
tute for Computer Graphics IGD and
Computer Graphics Center ZGDV took
part in the »Long Night of Science«
and invited to Rostock-Südstadt on
April 28, 2005. The researchers of
both institutes gave interesting insights
into developments and applications for
numerous visitors in the field of com-
puter graphics. Themed »Experience-
able Computer Worlds« the guests
could find out, which novelties the sci-
entists fiddle about in the House of
Graphics actually.
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The 3D-Scanner allows for a reliable identifica-
tion of persons.



More than 400 visitors had the possi-
bility to experience and test the devel-
oped products and results by them-
selves. The guests tested running with
the »StepMan« in the optimum beat
of the music, did a computer simu-
lated tour into the interior of a ship,
read books virtually or experienced a
flight over Rostock and Warnemünde.
Various live-demonstrations were sup-
ported by talks and also by a panel
discussion »How do computers influ-
ence our life? Where are the bor-
ders?«. 

During the »Long Night of Science«
the guests could listen to the band
»Zweieck« in the foyer of the Fraun-
hofer Institute.

Traffic Day – New media prepare
local public transport for the future
Demographic change, increasing pres-
sure of costs and decreasing subsidies
increasingly force local public transport
(ÖPNV) to adapt its offer to customer
needs. To cope with these demands,
local public transport companies are
increasingly using modern information
and communication systems, which
help to make available structured
offers and dynamic passenger informa-
tion. In addition to the information
displays already frequently used at
stops, the customer is also more and
more offered the possibility to check
information on departure times, entry
and changing points or local public
transport offers, order tickets or use
other services, via Internet or mobile
phone.

To cope with these demands, the
Fraunhofer IGD in Darmstadt, Ger-
many, is developing innovative solu-
tions in a multitude of projects.
Whether you think of new tools to
simulate and manage faults, efficient
information systems, or mobile service
platforms, modern information and
communication systems contribute to

more customer-oriented working of
local public transport companies in
many and varied ways.

An exiting and practical view into new
and innovative technologies that con-
tribute to shape local public transport
more customer friendly, was offered
by the Fraunhofer IGD in the course of
Traffic Day on Tuesday May 17, 2005.

Noted experts from renowned busi-
nesses and institutions demonstrated
in interesting short lectures which
demands and aims of their customers
local public transport companies are
confronted with and which technical
innovations can meet these demands.

The participants of the TrafficDay were
given a practical insight into this topic
by different demonstrations. Among
other things, the Mobile Ticketing was
presented: The user can book any
ticket (e.g. for public transport, an
event, etc.) using his mobile terminal.

The presentation of the EU project
»Virtual Fires« showed »three-dimen-
sional fires« »laid« to test the effec-
tiveness of fire fighting measures: Fire-
brigades can plan their actions using
simulated fire situations in buildings,
vehicles, or tunnels, securely and eco-
logically harmless. Other demonstra-
tions were given concerning mobile
traffic information systems, 3D naviga-
tion and traffic management support
in the Internet.

ZGDV and Fraunhofer IGD pre-
sented »Fascination Computer
Game«
More than one billion Euros are spent
on computer games in Germany each
year. It is long ago that only children
and teenagers were fascinated by
games. The game virus more and
more infects adults. They are hunting
virtual poultry, replay soccer world

cups or plan the conquest of enemy
kingdoms during large-scale strategic
games. 

However, what makes computer
games so fascinating to grown-ups
and kids? Why did a simple game idea
»Moorhuhnjagd« become such a
major success? How can game ele-
ments be used in education and train-
ing to increase learning success?

During the GameDays from May 24 to
26, 2005, we were getting to the bot-
tom of these and many more ques-
tions on computer games. The event
was initiated and organized by the
Computer Graphics Center ZGDV in
Darmstadt and the Fraunhofer Institute
for Computer Graphics Research IGD
in Rostock, in cooperation with Prof.
Dr. Maic Masuch from the Institute for
Simulation and Graphics at the Otto-
von-Guericke Universität Magdeburg.
During numerous presentations and
lectures renowned science and busi-
ness experts gave insight into the fas-
cinating world of computer games. 

Science meets business 
The first two days of the GameDays
were themed by the slogan »Science
meets Business« and mainly intended
for industry and research participants.
Visitors were introduced to the latest
computer games and playful learning
applications and offered insight into
the technological background. 

On Tuesday, May 24, the lectures
dealt with the topics »Computer
games: theory and praxis« and »Play-
ful learning applications in education
and further training«. On Wednesday,
May 25, presentations covered the
topics »Technology, Modeling & Ren-
dering«, »Hardware«, »Mobile com-
puter games and Augmented Reality«
and »Soccer World Cup 2006«. 
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Corpus Christi is family day 
On Corpus Christi, the last day of the
GameDays, the whole family was
invited to experience computer games
live. This day provided the opportunity
to catch up on current developments
of the ZGDV and the Fraunhofer IGD.
Parallel to this a child lecture intro-
duced the world of computer games,
a play-cave offered entry to Computer
Graphics and children had the oppor-
tunity to develop their own computer
game. 

Workshop on Visual Analytics
Experts from both the United States
and Europe were invited to the Fraun-
hofer Institute of Computer Graphics
in Darmstadt to discuss visions and
ideas in the emerging field of Visual
Analytics. The workshop was jointly
organized by Fraunhofer IGD and the
University of Konstanz. The goal of
the workshop was to bring together
leading experts to exchange ideas as
well as to clarify terms and present
agendas in this young field.

The talks in the workshop covered a
number of issues regarding the
research agenda for the mid-term
future of Visual Analytics, especially
the treatment of very large data-sets
and the role of perception. Other pre-
sentations provided an in-depth view
on topics like semantics, geographical
information analysis, and visualization
of time-dependent data. Deliberately
much room was left for discussion and
the workshop was closed by a panel
discussion on the Top 10 research top-
ics and application areas for the near
future.

Though no final ranking order could
be agreed upon, it became apparent
that future research centers around
the following topics: Human Informa-
tion Discourse, Semantics, Visualiza-
tion Evaluation, Scalability, Data
Streams, Synthesis for different Appli-
cations, Data Quality / Uncertainty,
Data Provenance, User Adaptability.

ZGDV and Fraunhofer IGD active at
»hessen-IT around the clock«
»hessen-IT around the clock« was the
motto of the first Hessian 24-hour IT
congress. From September 7 to 8,
themes like IT security, eLearning, or
the mobile office were in the focus at
the Campus West end in Frankfurt. In
a 24-hour non-stop program numer-
ous workshops, demonstrations, and
an exhibition presented the latest
trends and innovations of the informa-
tion and communication technology
to the visitors. The event, organized by
the Ministry of Economics, Traffic, and
State Development of the State of
Hesse addressed the whole IT sector:
producers, users, public administra-
tion, service providers, students, and
scientists of all age groups had the
opportunity to get in touch with each
other. Open during the whole time,
the exhibition invited to learn about
and to test the latest technologies. 

Up: On the GameDays’ family day, children could try numerous games by
themselves.

Right: Townsmen 2 presented by HandyGames.
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MEDARPA used in an operation theater test scenario at University hospital Frankfurt/Main, Ger-
many.

Among these were also some devel-
opments of Computer Graphics
Research Center ZGDV as well as a
development of the Fraunhofer Insti-
tute for Computer Graphics Research.

The StepMan, for example, developed
by the researchers of Fraunhofer IGD
in Rostock makes sure that joggers
don’t come out of step, for the Step-
Man automatically adjusts the beat to
the speed of the jogger. The visitors
of the hessen-IT congress could see
for themselves that this does not
derogate the quality of sound. 

Another highlight were the many
night events. From 10 p.m. to 9 a.m.
the visitors could take part in more
lectures and demonstrations, marvel
at performances of action artists,
experience an impressing image qual-
ity in the digital cinema, or relax in
the game lounge. 

Unobstructed View for Doctors 
MEDARPA - this is the name of the
joint project that will considerably
facilitate minimal-invasive operations.
Among the eight partners of the
MEDARPA Consortium are the Center
for Computer Graphics Research
ZGDV, Fraunhofer Institute for Com-
puter Graphics IGD, and MedCom
GmbH. Within the project the Darm-
stadt researchers have developed the
so-called »Augmented Reality Win-
dow«. This transparent display
enables the surgeon to get a virtual
view into the body of the patient dur-
ing the operation. This Augmented
Reality, AR, superimposes the real
view, spatially and in real time, with
additional information. 

In the MEDARPA (Medical Augmented
Reality for Patients) project the previ-
ously acquired patient data, e.g. of
ultrasound or computer tomography
examinations, are visualized three-
dimensionally in the AR window. 

Looking through the display, the sur-
geon sees both the patient and the
superimposed data. So, even at »key-
hole operations«, the surgeon can
freely navigate in those parts of the
body not directly visible to him.

Since 2002 the system has been
tested in the cardiosurgery at the uni-
versity hospital Frankfurt/Main and at
the radiation hospital in Offenbach for
operations and used for medical train-
ing. In 2005, Michael Schnaider,
Bernd Schwald, and Helmut Seibert
(all ZGDV), Stefan Wesarg and Geor-
gios Sakas (both Fraunhofer IGD), as
well as Pawel Zogal (MedCom) were
awarded the Medical Prize at Euro-
graphics 2005. The AR navigation sys-
tem prevailed over the competitors on
the second place.

Eurographics is the leading association
in the field of Computer Graphics and
celebrated its 20-year jubilee this year.

The annual conference took place in
Dublin, Ireland from August 29 to
September 2, 2005. The prize is
awarded biennially.

An Easy Way of Learning
In the scope of the German eLearning
Symposium of the Gesellschaft für
Informatik (DelFi) and the annual con-
vention of the Gesellschaft für Medien
in der Wissenschaft (GMW) Fraun-
hofer IGD, together with the Univer-
sity of Rostock, organized the work-
shop »Game-Based-Learning« on
September 13, 2005. Contributions of
the Institute, the Universities of Ros-
tock, Duisburg-Essen, Magdeburg, the
UAS Erfurt as well as the Games
Academy Berlin were the basis for cre-
ative discussions where the partici-
pants exchanged their ideas about
how playing and learning techniques
from the field of computer games can
be integrated into the conventional
training concepts. It is the aim to add



fun and emotions to the learning pro-
cess as well as interaction offers. »The
playful learning, often conjured up as
a didactic means for motivation, can
be used for all age groups. Different
learning contents, from basic arith-
metic operations over historic events
up to complex issues, can be imparted
by simulation and strategic games,« so
Prof. Dr. Urban, head of Fraunhofer
IGD Rostock and the eLearning depart-
ment, »the programs allowing for the
individual learning progress.« By an
immediate application and testing of
the newly acquired knowledge the
game-based learning generates a last-
ing memory effect. »To call computer
games pure stopgaps for leisure times
is not adequate«, Holger Diener said,
head of the Entertainment Technolo-
gies department of Fraunhofer IGD.
»Games show features which are also
desirable for the eLearning domain:
They stimulate communication, are
instructive, they easily convey their
functionality through different levels of
difficulty or by means of virtual charac-
ters, and they motivate due to their
entertainment character.« Another
advantage: a new independence of
the time and place of learning. The
regular attendance of specific training
institutions at fixed times will therefore
be a thing of the past.

Interactive, Three-dimensional,
Mobile – Geodata in a New Dimen-
sion 
The Graphic Information Systems
department of Fraunhofer Institute for
Computer Graphics deals with the pro-
cessing of spatial 3D data by means of
geo information systems in various
projects. Some of these developments
were introduced at the largest fair
worldwide for geodesy, geo informa-
tion, and land management, INTER-
GEO 2005, from October 4 to 6,
2005, in Düsseldorf.

One of the technologies presented is
the CityServer3D. This is a 3D geodata
server, able to access different
database systems and formats and
thus allowing for an efficient manage-
ment and storage of the data. Geome-
tries as well as their topologies, mate-
rials, facts, and meta information like
level of detail or addresses can be
stored in it. 

Due to this detailed and structured
information it is possible to perform
specific queries with thematic and
time conditions, to filter single ele-
ments, or extract complete landscape
models.

The core of the CityServer3D is the
server component. It enables the
access to the data stored in the
database via different interfaces. Fur-
thermore, it is structured in a way that
further data sources can additionally
be accessed in form of external
databases or files. For this purpose the
server possesses a meta model in his
kernel which processes the transferred
data and transfers them in 2D or 3D
format to the clients or other servers
via different interfaces. 

On the basis of the CityServer3D tech-
nology it is, possible e.g., to realize
three-dimensional city maps on the
mobile phone. These city maps do not
only facilitate the orientation of
tourists, they also give additional infor-
mation on hotels, sights, or events.
They enable a virtual trip through dif-
ferent epochs so that the tourist can
not only navigate through the present
streets and sights but also experience
how the city has changed in the
course of time. He can also navigate
through three-dimensional architec-
tural models, look at details, and in
this way explore the building virtually. 

Dental CAD Software »vi us«
Awarded with IST Prize 2006 
Coronas and inlays made of ceramics
are increasingly used for dental
restoration. They are hardly visible in
the mouth, show a similar degree of
hardness as the natural tooth, and are
by far more durable than e.g. amal-
gam. Following this trend, also CAD
and CAM systems used for modeling
these dental pieces gain in impor-
tance. The conventional systems, how-
ever, require numerous manual opera-
tions and a good spatial sense of the
dental technician. This decreases the
quality and, at the same time, raises
the prices. By order of and in coopera-
tion with the HintEL’s GmbH Fraun-
hofer Institute for Computer Graphics
IGD are developing the CAD software
vi us allowing to fully automatically
reconstruct, visualize, and modify
coronas and inlays. The system
reduces manual operations to a mini-
mum and thus minimizes the expendi-
ture of time and the treatment cost.
Inaccuracies which can easily occur in
the conventional multi-level process
are avoided with vi us.

Basis of the reconstruction is a three-
dimensional model of the patient’s
dentition made by the dentist using an
intra-oral camera or by scanning a
gypsum model. It shows the affected
tooth, the two adjacent teeth, as well
as the antagonists. In contrast to other
systems vi us possesses a database
with virtual tooth models. Instead of
reshaping the replacement the dentist
simply selects from the database. The
model that resembles best the natural
tooth of the patient is then virtually
superimposed with the remaining
piece and suited to the affected tooth
and the surrounding teeth. To be able
to execute final manual corrections 
vi us provides various tools to enable
the dentist to individually adjust the
indentations and edges of the tooth.
Even an individual tooth database for
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The exhibit of the
workshop »Future
Challenges for Media
Management and
Monitoring« offered
the attendees the
possibility to try new
technologies by
themselves.

Numerous guests
attended the interest-
ing lectures of the
workshop »Future
Challenges for Media
Management and
Monitoring«.

particular patients is realizable with 
vi us. If such a database has been
started for a patient the dentist can, if
necessary, implant an exact copy of
the original tooth. In the meantime,
HintEL’s are marketing their technol-
ogy worldwide.

The innovation force of vi us was
awarded the European Information
Society Technologies Prize 2006,
shortly IST Prize 2006, on October 6,
2005. The prize has been awarded by
the European Council of Applied Sci-
ences and Engineering on behalf of
the European Union since 1995 to
honor the development of particularly
innovative products all over Europe. 

Fraunhofer IGD Presents the Media
Technology of the Future
Promising technologies in the media
domain were the focus of the work-
shop »Future Challenges for Media
Management and Monitoring«. The
workshop took place on the premises
of Fraunhofer Institute for Computer
Graphics in Darmstadt on October 17
and 18, 2005. It was organized by the
Cognitive Computing and Medical
Imaging department of Fraunhofer
IGD and funded by the IST research
program of the European Commis-
sion. 

The growing availability of broadband
networks and digital contents offers
chances for new applications to the
media industry, but, at the same time,
entails big challenges. The amount of
content offered is growing every day
and the progressing approach of tele-
vision and the Internet additionally
contributes to this development. As a
result, the demands on an effective
management of the digital media are
increasing too. How can we cope with
these challenges? Which new tech-
nologies have already been used by
the companies? Which is the direction
the technological developments take?

R

R

Which are the benefits for the media
consumers? These and many other
questions were answered by interna-
tional expert from science and busi-
ness in the course of the event. 

The two-day workshop was split up
into four thematic blocks. The first
block dealt with new technologies for
controlling digital media from the field
of market research, e.g. for the gener-
ation of advertising statistics or the
pursuit of sponsoring activities. The
topics included the requirements for
such systems resulting from the
medium television becoming a digital
media. 

The second thematic block gave an
overview of the current state of the
art of the analysis, management, and
search of digital media. Dr. Jutta
Williamowski, scientific assistant at the
research department of Xerox,
explained how they categorize pic-
tures easily and quickly by means of a
predefined classification. Holger Groß-
mann of Fraunhofer IDMT presented a
system serving to search for music
using metadata technologies.

In a third part experts from renowned
companies presented methods for the
media production and media archiv-
ing. Within this scope David Rayers,
scientific assistant of the BBC R&D,
explained the new role of television



stations in times of manifold medial
distribution channels. He showed the
different distribution technologies BBC
are already using and the technical
and organizational challenges resulting
from using many different distribution
channels.

The fourth and last thematic block
dealt with the expected video and
audio consumption. Jean Pierre Evain,
executive developer of the European
Broadcasting Union, the largest profes-
sional association of national broad-
casters worldwide, pointed out which
challenges the broadcasters have to
cope with, resulting from new devel-
opments like TV-Anytime. Further-
more, André Zehl, T-Online, intro-
duced success criteria for future media
offers. During the two days, these and
many other short talks of established
experts gave a comprehensive insight
into innovative media technologies
and the media management in the
digital age.

eLearning Made in Mecklenburg-
Vorpommern – 3rd Regional Con-
ference on computer-aided Learn-
ing
eLearning is no longer a buzzword: In
Mecklenburg-Vorpommern the com-
puter-aided learning has developed
into one self-contained area of exper-
tise. Local providers, companies,
researchers, and users met at the two-
day conference on October 24 and 25,
2005, to share experiences and new
ideas.

Just under a third of the German en-
terprises have their staff be trained by
mouse click. eLearning offers many
advantages for them: This kind of pro-
fessional learning is easily available
and saves costs and time. »The com-
panies’ acceptance of the new way of
training still needs encouragement -
this is also true in Mecklenburg-Vor-
pommern«, Sybille Hambach, co-orga-

nizer of the conference and head of
the eLearning group of Fraunhofer IGD
Rostock, said. »Especially small and
medium-sized enterprises still show
considerable reservation.« Developers,
providers, researchers, and users
exchanged the latest ideas, concepts,
and solutions to optimally meet the
eLearning requirements of all parties.
»While the developers are including
the latest state of the art making the
most of the technical means the users
are rather interested in the suitability
for the daily use and the practicability
of eLearning applications«, Sybille
Hambach explained. 

What is meant by customer orientation
in the field of eLearning? What are the
experiences companies make using
eLearning applications? What are the
current development trends like?
These and other questions were
answered by experts from science and
practice. Besides interesting expert
contributions of research institutions
like the Universities of Rostock and
Hamburg, the Universities of Wismar
and Stralsund, the Universities of
applied sciences of Wismar and Stral-
sund, the Center for Computer Graph-
ics Research (ZGDV) and Fraunhofer
IGD as well as established companies
like ANOVA Multimedia Studios Ros-
tock, PLANET internet commerce,
MarineSoft Rostock, TTLine, and many
educational institutions, interested par-
ticipants discussed different aspect of
computer-supported learning in work-
ing groups. The workshops informed
e.g. about technologies of advanced
training for the maritime industry, dis-
cussed business fields for eLearning,
presented project results and new
education concepts.

Adding to Mobility Using Location-
based Services – »Science meets
Business« event »Mobile Applica-
tions and Location-based Services«
at Fraunhofer IGD Darmstadt on
November 21, 2005 
What makes business models for
mobile services successful, and which
technologies are necessary for promis-
ing applications, these were the issues
of renowned experts from research
and practice at the »Science meets
Business« event on Mobile Applica-
tions and Location-based Services at
the Fraunhofer IGD Darmstadt on
November 21, 2005.

Professor Hofmann of the University of
Applied Sciences of Aschaffenburg,
e.g., introduced a personalized
»database model« as business model
of modern telecommunication services.
Dr. Dirk Balfanz of the Center for
Computer Graphics Research ZGDV
gave an insight into the servingo pro-
ject which will be finalized for the FIFA
World Cup 2006 offering mobile ser-
vices, information, and a new dimen-
sion of sports experience to the fans.
New approaches for the protection of
privacy at Location-based Services, one
of the most sensitive elements of this
business field were introduced by
Lothar Fritsch, scientist at the faculty
for M-Commerce of the Frankfurt Uni-
versity. The present situation on the
mobile radio market and current devel-
opments in this dynamic market were
presented by Jürgen Grützner, manag-
ing director of VATM, the association
of the providers of telecommunication
and added-value services (Verband der
Anbieter von Telekommunikations-
und Mehrwertdiensten e.V.). Dr.
Andreas Böhm of T-Systems Interna-
tional gave an insight into the chances
and limits of Location-based Services.
Finally, in his contribution, Guido
Burger, Business Development Man-
ager at ORACLE Deutschland, pre-
sented the basis technologies for
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mobile services. Several demonstra-
tions provided the attendees of the
workshop with an idea of the current
developments. 

3D Image Analysis – A Computer
Learns Stereoscopic Vision 
Since 1995 the Heidelberg Image Pro-
cessing Forum has been aiming at
conveying a comprehensive image of
the latest progress in this domain to
the industrial users of image process-
ing. With three events per annum the
forum gives an overview of the latest
research results for industrial realiza-
tion and new applications of image
processing in science and technology.
It supports the information exchange
between universities, research insti-
tutes, and industry. 

On November 23, 2005 the Heidel-
berg Image Processing Forum took
place for the 29th time. Under the
motto »New Concepts for Users« the
main topic of the event was 3D Image
Analysis.

This is increasingly used today, for a
multitude of problems require the
development and application of three-
dimensional analysis methods. 

The 3D Image Analysis is a method
allowing computers to recognize, ana-
lyze, and visualize spatial patterns.
Devices equipped with 3D sensors are
able to »see« stereoscopically and
provide three-dimensional data.

The Fraunhofer Institute for Computer
Graphics has developed a fully auto-
mated system working quasi at the
push of a button. It consists of a
swiveling robot arm with a 3D scan-
ner. The 3D scanner with the appen-
dant software autonomously and
quickly digitizes objects by automati-
cally recording and analyzing all
geometry information like exact dis-
tances, proper coordinates, and pre-

cise volume data. In this way, espe-
cially in the fields of industrial design,
automotive engineering, shipbuilding,
inverse engineering, etc. high-preci-
sion design prototypes can be quickly
recorded, visualized, and processed at
low cost. In the domain of furniture
design the system supports the diffi-
cult three-dimensional visualization of
upholstery. The 3D geometry of the
furni-ture and other objects can be 
transferred into digital catalogs to sim-
ulate furnishing scenarios. 

The quality of the 3D image analysis
depends to a great extent on the 3D
image sensor technology. The sensor
technology is constantly improved

with innovative devices and new
methods for the acquisition of three-
dimensional information. It allows
many new and increasingly complex
applications in industry and science.
Due to this progress of the three-
dimensional image sensors the 3D
image analysis faces great quantitative
and qualitative challenges. 

How to meet these challenges and
which the advances are in the field of
3D image analysis, was shown at the
29th Heidelberg Image Processing
Forum. It was organized by AEON Ver-
lag & Studio in cooperation with
Fraunhofer Institute for Computer
Graphics in Darmstadt, under the sci-

servingo offers infor-
mation, navigation
and entertainment to
the visitors of the
FIFA World Cup 2006
in Germany.

TRAVO was intro-
duced at the LBS-Day
2005. It enables 3D
data on various and
even mobile end
devices.
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entific direction of Prof. Bernd Jähne
of the IWR of the University of Heidel-
berg. Konrad Klein of Fraunhofer IGD
introduced the 3D scanner. Christof
Reinhart of Volume Graphics GmbH
illustrated the volume visualization
and 3D surveying of industrial 3D data
and Steven Oeckl of the Development
Center Y-Ray Technology of Fraun-
hofer IIS exemplified new methods for
the analysis of 3D computer tomogra-
phy data. There were also system
demonstrations offered. 

IT Research from Mecklenburg-Vor-
pommern Meets Business in Berlin
On 28th November 2005, under the
patronage of the Patent- und Verwer-
tungsagentur Mecklenburg-Vorpom-
mern (PVA-MV patent and exploita-
tion agency) research institutions like
the University of Rostock, the Univer-
sity of Technology, Business and
Design Wismar, the Center for Com-
puter Graphics (ZGDV), and the Fraun-
hofer IGD Rostock presented their
application-oriented projects to the
industry at the meeting »IT Research
Meets Business« in Berlin. In dialog
with the representatives from industry
the scientists wanted to prove that
Mecklenburg-Vorpommern has more

to offer than idyllic silence, seawater,
and fertile fields. »We want to con-
vince supra-regional decision makers
of medium-sized and big enterprises
that many innovative ideas and IT
technologies deservedly bear the
cachet ‚Made in MV’«, Antonio Mar-
tinez-Arbizu, Managing Director at
PVA-MV AG, says. »Our region is also
a software country that employs more
than 14,000 people in this domain.«

Network and XML technologies, infor-
mation management, computer and
business games as well as user inter-
faces were the central IT themes of
the event in the Fraunhofer IuK
branch. »To make our wide-ranging IT
research landscape known beyond the
borders of our region and to create
new networks and possible coopera-
tions, this is our main objective«, so
Prof. Bodo Urban of Fraunhofer IGD
Rostock, who organized the meeting
in Berlin.

The event was patronized by the Fed-
eral Ministry of Education and
Research in the scope of the exploita-
tion campaign. The PVA-MV is part of
this campaign and supports universi-
ties and other research institutions
with the registration and exploitation
of their patents.

Visual Analytics – Countering the
Information Flood 
We all know the problem: The perfor-
mance of computers is growing
steadily. So is, as a result, the amount
of information made available. But
how to sift out just the information
you really need to make precise and
speedy decisions? And how to docu-
ment your way of decision finding to
be able to justify it in case of doubt?

A solution to this problem is offered
by »Visual Analytics«: Its methods
support us in quickly grasping all rele-
vant data, they make use of the par-

Up and left: Numer-
ous guests of the
meeting »IT Research
Meets Business«
caught up on the lat-
est developments in
the field of IT.
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The staff members of the Department Real-time Solutions for Simulation and Visual Analytics in
the new Visual Analytics Lab.

ticular ability of the human brain to
recognize regularities. The existing
data are presented in a way that we
can easily identify patterns. By pre-
senting the data visually »Visual Ana-
lytics« reveals coherences which oth-
erwise would be covert to us. Due to
this way of representation we can
hypothesize, draw conclusions, and
find answers to our questions. So the
tools of Visual Analytics can support
us in making reasonable and compre-
hensible decisions. This form of infor-
mation visualization and analysis will
increasingly gain in importance.
Fraunhofer IGD has reacted to this
development by opening the new
Visual Analytics Lab.

The lab, a strategic investment of
Fraunhofer Gesellschaft, consists of a
state-of-the-art computer cluster. The
32 dual-core workstations networked
with each other, each of them featur-
ing a high-performance graphic pro-
cessor unit, are optimally equipped for
processing graphic data. 

Research and development work in
the Visual Analytics Lab primarily
addresses decision makers and ana-
lysts from the fields of bioinformatics
and finance. But the Visual Analytics
technologies can also be applied in
other domains like pharmacy research,
earth sciences, meteorology, or disas-
ter management.



Participation in Commitees

The Director and/or the staff members
of the Fraunhofer IGD work for the
following national and international
boards, partly in managerial positions:

– ACM SIGGRAPH
– Advisory and Accreditation Board of

imedia – The ICPNM Academy
– Advisory Board von CIP4
– Advisory Committee for Nanotech-

nology Exhibition @ Singapore Sci-
ence Centre

– American Telemedicine Assosiation
– Beirat »ARTESAS«, Projekt des

BMBF
– Beirat »EXIST«, Existenzgründerpro-

gramm des BMBF
– Beirat der Telekom Business

Academy
– Beirat der Uni Minho
– Beirat der Uni Rostock
– Board of Advisors: School of 

Creative Media, Hongkong
– CAST e.V.
– CEN/ISSS Focus Group on 

Biometrics
– CIVR – Board of Experts of the

Committee for the Evaluation of
Research, Italy

– COTEC Portugal, Advisory Board
– CURAC – Deutsche Gesellschaft für

computer- und roboterassistierte
Chirurgie e.V.

– Deutscher Dachverband für Geoin-
formation (DDGI)

– DIN Arbeitsgruppe „Modular-
isierung«, Referat Entwicklungsbe-
gleitende Normung

– DIN NI 36
– DIN NI 37
– Direktorium der Fraunhofer IuK-

Gruppe
– Editoral Board Computer Aided

Geometric Design (North Holland)
– Editoral Board Computers & Graph-

ics (Pergamon Press)
– Editoral Board INFORMATIK-F&E

(Springer Verlag)

– Editoral Board Visual Computer
(Springer Verlag)

– EUROGI WAG Applications
– Europaen Umbrella Organisation for

Geoinformation (EUROGI)
– EXIST
– Facharbeitskreis Informations- und

Kommunikationstechnologien der
Innovationsagentur 
Mecklenburg-Vorpommern

– Feldafinger Kreis
– Fernseh- und Kinotechnische

Gesellschaft (FKTG)
– FhG, Lenkungskreis IT Service-Man-

agement
– FhG, Präsidium
– FhG, Sprecherkreis der IT Manager,
– FhG, Sprecherkreis der IT-Sicher-

heitsbeauftragten
– FhG, WTR
– Forum für Virtual Reality-Technolo-

gien im Schiffbau des ZGDV e.V.
(ProVR Forum)

– Geschäftsführung des Forum für
Informations-Services Mecklenburg-
Vorpommern ISMV

– GI Arbeitskreis Computergraphik &
eLearning

– GI Arbeitskreis Computerspiele 
– GI Fachgruppe eLearning
– GI-FB GDV, Fachgruppe Graphische

Simulation und Animation (ANIS) 
– GI-FB GDV – Graphische Datenver-

arbeitung
– Gremien der INI-GraphicsNet

Stiftung
– IEEE SMC Germany
– IEEE/FIPA
– InGeoForum Informations- und

Kommunikationsforum für Geo-
daten des ZGDV

– ISO/IEC JTC1 SC37
– ISTAG der EU, Information Society

Technologies Programme Advisory
Group

– JT User Group
– Kompetenzzentrum für Multimedia-

Technologien des Landes Mecklen-
burg-Vorpommern Forum des
ZGDV e.V. (KOMM-MV Forum)

– Kuratorium des Forschungszent-
rums Informatik (FZI) in Karlsruhe

– Lenkungskreis Forschungsverwer-
tung und des Regionalprogrammes
RIS++MV (Seed Fonds) in Mecklen-
burg-Vorpommern

– Multimediabeirat des Landes MV
– Münchener Kreis
– Nationaler Arbeitskreis Prüfstellen

und IT-Sicherheitskriterien des Bun-
desamts für Sicherheit in der Infor-
mationstechnik

– OpenGeospatialConsortium (OGC)
– ProSTEP iViP
– Prüfungskommission für den Mas-

terstudiengang »Medien & Bil-
dung« an der Universität Rostock

– RCIEP – Rede de Conselheiros para
a Internacionalização da Economia
Portuguesa, Portugal

– SIG 3D GDI-NRW
– Steering Committee der ISMAR

(International Symposium on Mixed
and Augmented Reality)

– TeleTrust AG6
– Unternehmerverband Rostock und

Umgebung
– VDMA
– Vorstand der Innovationsagentur

Mecklenburg-Vorpommern
– Vorstand der IT-Initiative Mecklen-

burg-Vorpommern
– Wissenschaftlichen Beirat

ScienceNet MV
– Wissenschaftlicher Beirat für Weit-

erbildung, Fernstudium und Studi-
enberatung der Universität Rostock

– Wissenschaftsverbund Informations-
und Kommunikationstechnologien
der Universität Rostock

– Workshop Committee of »Role of
Emotion in Human-Computer-Inter-
action« at HCI Conference, Edin-
burgh, Great Britain
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Fairs and Exhibitions

1. Kooperationsbörse »Wirtschaft trifft
Wissenschaft«, Wismar, Germany,
November 2, 2005

AMI, Leipzig, Germany, 
April 2 – 10, 2005

ATZ/MTZ, Stuttgart, Germany, 
June 20 – 21, 2005

Berufsbildungskongress, Bad Wildun-
gen, Germany, May 20 – 21, 2005

CADFEM 2005, Bonn, Germany,
November 9 – 11, 2005

CeBIT 2005, Hannover, Germany,
March 10 – 16, 2005

E12-Gipfel, München, Germany,
December 1 – 2, 2005

EuroMold 2005, Frankfurt, Germany,
November 30 – December 1, 2005

European IST Prize 2005, Brüssel, 
Belgium, 
November 30 – December 3, 2006

Exhibition at IDA 5th Infocomm Tech-
nology Roadmap Symposium, Singa-
pore, March 8, 2005

Future Challenges for Media Manage-
ment & Monitoring, Darmstadt, Fraun-
hofer IGD, Germany, October 17 – 18,
2005

GlobalTech, Brazil, May 18 – 21, 2005

IDS 2005 (Internationale Dental-
Schau), Köln, Germany, April 12 – 16,
2005

Index 2005, Genf, Switzerland, 
June 7, 2005

Integrated Systems Asia 2005, Singa-
pore, October 12 – 14, 2005

INTERGEO, Düsseldorf, Germany, 
June 4, 2005

IT-Forschung aus MV trifft Wirtschaft,
Berlin, Germany, November 28, 2005

Learntec, Karlsruhe, Germany, Febru-
ary 15 – 18, 2005

Medica , Düsseldorf, Germany,
November 16 – 19, 2005

Online Educa, Berlin, Germany,
November 29 – December 2, 2005

Print ‘05, Chicago, USA, 
September 9 – 15, 2005

ProSTEP iViP Symposium, Berlin, Ger-
many, April 20 – 21, 2005

Workshops/Events

29. Heidelberger Bildverarbeitungs-
forum, Darmstadt, Germany, 
November 23, 2005

3. Landeskonferenz »eLearning in
Mecklenburg-Vorpommern«, Rostock,
Germany, October 24 – 25, 2005

Future Challenges for Media Manage-
ment & Monitoring, Darmstadt, Ger-
many, October 17 – 18, 2005

Future Of Styling Workshop, Darm-
stadt, Germany, March 9, 2005

GameDays 2005, Darmstadt, Ger-
many, May 24 – 26, 2005

International Workshop on
SASO+STEPS 2005, Software Architec-
tures for Self-Organization and Soft-
ware Techniques for Embedded and

Pervasive Systems, Conference Work-
shop of Pervasive 2005, München, 
Germany, May 11, 2005

IT-Forschung aus MV trifft Wirtschaft,
Berlin, Germany, November 28, 2005

JT User Group Meeting, Darmstadt,
Germany, October 12, 2005

Lange Nacht der Wissenschaften –
Erlebbare Computerwelten, Rostock,
Germany, April 28, 2005

Mobile Anwendungen und Location-
based Services, Darmstadt, Germany,
November 21, 2005

Pre-Conference Workshop »Game
Based Learning« zur DelFI 2005, Ros-
tock, Germany, 
September 13, 2005

ProSTEP iViP Science Days 2005, 
Darmstadt, Germany, 
September 28 – 29, 2005

Servingo stellt sich vor, Frankfurt, Ger-
many, June 28, 2005

Site tour to CAMTech at EuroSinga-
pore ICT Co-operation Event, Singa-
pore, Januar 26, 2005

SPATIAL European Forum 2005, Frank-
furt Airport, Germany, 
November 8 – 9, 2005

SPATIAL HOOPS Seminar, Darmstadt,
Germany, April 28, 2005

TrafficDay, Darmstadt, Germany, 
May 17, 2005

Visual Analytics – Chance für den
Finanzsektor, Darmstadt, Germany,
December 1, 2005

Visual Analytics Workshop, Darmstadt,
Germany, June 4, 2005
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Workshop »Didaktische Vielfalt«, Ros-
tock, Germany, 
November 24, 2005

Workshop »Emotion in Human-Com-
puter Interaction« (im Rahmen der HCI
2005), Edinburgh, United Kingdom,
September 6, 2005

Workshop on Industry Challenges in
Geometric Modeling and CAD - 2005,
Darmstadt, Germany, 
March 8 – 9, 2005

Visitors

January 13, 2005
Pedro M. de Sampaio Nunes, Secretary
of State for Science and Innovation of
Portugal,
J. de Vallera, Botschafter von Portugal,
Berlin

January 20, 2005
G. Lazzari, ITC-IRST, Italy

January 20, 2005
Prof. Schizas, Prof. Nikiopolos,
Dr. Theiopoulos, Univ. Zypern

January 20, 2005
Dr. B. Thelen, Carl Schenck AG

January 21, 2005
Dr. K. Zürl, Advanced Realtime Track-
ing GmbH

January 25, 2005
Th. Heinrich, Dr. M. Lades, ASSYST
GmbH

January 28, 2005
Prof. Fellner, TU Graz

February 3, 2005
D. Pritchard, Glasgow School of Art

February 4, 2005
Dr. J. Stjepandic, ProSTEP AG

February 14, 2005
Dr. B. Breuer, BMBF

February 15 – 16, 2005
Ch. Barrera, S. Richard, Oktal,
A. Martinez, A. Pujana, Ikerlan

March 1, 2005
A. Barbosa, EFACEC Group, Portugal

March 2, 2005
Lions Club, Darmstadt

March 7, 2005
A. Donadoni, F. Croce, Vitrociset

March 7, 2005
Dr. Yongmei Wu, J. Lilienthal, A.
Ebert, Hoffmann, Volkswagen AG

March 7 -10, 2005
IISTech; Iranische Delegation

March 14, 2005
M. Johansson, Eon-Reality, USA

March 22, 2005
Dr. K. Manse, SAP,
H. Grabowski, T-Systems,
M. Pirker, Siemens AG

April 7 – 8, 2005
Prof. Myoung-Hee Kim, EWHA Wom-
ans University, Korea

April 15, 2005
Prof. Hamann, Univ. Of California,
USA

May 10 – 11, 2005
G. Svensson, E. Brink, E. Steenberg,
KTH Stockholm,
P. Lundén, P. Becker, S. Siltanen, L.
Savioia, Helsinki University of Technol-
ogy – Interactive Institute

May 10 - 11, 2005
Prof. L. Guimareis, CETA Brasil

May 17, 2005
E. Boos, BeamYourScreen GmbH

May 19, 2005
Prof. Slusallek, Univ. Saarbrücken

May 19, 2005
E. Badiqué, M. Lemke, Ph. Gelin, 
European Commission

May 20, 2005
Prof. Raymond D. Bellem, Embry-Rid-
dle Aeronautical University, Florida

May 23, 2005
H.S. Kang, M.W. Lee, Hyundai Moto
Company 
J.W. Lee, G.H. Kim, Kia Motors Corpo-
ration

May 24, 2005
A. Koerfer, P. Schickel, BitManage-
ment Software GmbH

May 25, 2005
J. Szebel, Dr. Seidl, Dr. A. Huber, Dr.
M. Rösler, Dr. V. Hilarius, Merck KGaA

May 26, 2005
Dr. Gollan, Univ. Of Nebraska, USA

May 27, 2005
Dr. G. Ernst, DLR

May 31, 2005
Dr. K. Friedrich, GRAFIS-Software

June 2, 2005
Dr. Bandl, G. Thomas, Burda Digital,
Offenburg

June 9, 2005
M. Tillmann, Ch. Losch, B. Marl,
MAXON Computer GmbH

June 17, 2005
Dr. M. Symietz, S. Haupt, J. Merkl,
Volkswagen AG

June 22, 2005
G. Rauh, Deutsche WertpapierService
Bank, Frankfurt
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June 22, 2005
U. Biewer, IBM Deutschland GmbH

June 27, 2005
Prof. E. Pereira, CETA, Brasil

June 30, 2005
Prof. Heuser, SAP

July 4, 2005
Prof. Giunchiglia, Univ. Trento, Italy

July 6, 2005
M. Maurer, Vitronic

July 11, 2005
M. Oliveira, Universidade Tecnica de
Lisboa, Portugal

July 12, 2005
D. Kok, SAP-Delegation, South Africa

July 13, 2005
Dr. K. Pulli, NOKIA Inc.

July 18, 2005
Prof. Ertl, Universität Stuttgart

July 19, 2005
StS. Lemke, MinR M. Welker, HMWK
Wiesbaden

July 20, 2005
A. Mello Castro, Portug. Konsul

July 21, 2005
Dr. F. Teichner, Uni Frankfurt

July 25, 2005
Prof. J. Uhlmann, TU Dresden

July 26, 2005
H. Unger, IRC Hessen

August 1, 2005
Dr. B. Tritsch, visionapp GmbH

August 2, 2005
M. Zeisberger, Telekom Business
Academy

August 23, 2005
H. Sinzig, H. Heinrich, SAP

September 14, 2005
T. Cruz, Radiotelevisão, Lisbon, 
Portugal

September 20, 2005
A. Pinho, Portugiesische Botschaft

September 23, 2005
Dr. Kürpick, Software AG

September 26, 2005
A. Kerstan, Dr. U. Groh, S. Selg, Dr. G.
Kaufholz, D. Münk, E. Jung, IBM
Deutschland

October 4, 2005
H. Vigdorovitsch, Delegation der
Moscow State Academy of Instrument-
Making and Informatics

October 5, 2005
Prof. Keim, Univ. Konstanz
Dr. E. Gschwind, St. Ernst, CoCreate
Software GmbH & Co.KG

October 10, 2005
Dr. San-Goo Lee, Dr. Dong-Kyung
Nam, SAIT/SAMSUNG, Seoul, Korea
Dr. R. Mendgen, Robert Bosch AG

October 13, 2005
Delegation der Excellenz-Universitäten
(Zürich, Tokyo, Peking)

October 28, 2005
Dr. Hyung-Kyu Lim, President, CEO,
Dr. Seung-Yong Park, Director of
Comm. Lab, Dr. Yongjo Park, Dr.
Sang-Goog Lee, SAIT, Dr. Eui Chan
Jang - SAIT, Dr. Chulhong Park, Sam-
sung 

November 10, 2005
Dr. M. Schön, M. Bürgmann, ZF
Friedrichshafen AG

November 14, 2005
A. Gittinger, UGS

November 15, 2005
Dr. Koh Tsu Koon, Chief Minister of
Penang, Malaysia

November 17, 2005
Prof. M. Leyton, Rutgers University

November 18, 2005
Prof. O. Ruiz, EAFIT University,
Medellin

November 23, 2005
H. Raffler, Dr. H.-U. Schön, Siemens
AG

November 23, 2005
Dr. Kählbrandt, Hertie-Stiftung

December 1-30, 2005
Prof. Zhigeng Pan, Zhejiang University,
China

December 1, 2005
Dr. Jens Neumann, Loewe Opta
GmbH,
Dr. Y. Ding, European Media Labora-
tory

December 9, 2005
Dr. M. Mattingley-Scott, IBM
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Scientific Publications

The results of research activities of our
staff is coined also in the year 2005 by
numerous publications, patent applica-
tions, bachelor, master, study and
diploma theses and seven successful
dissertations. These results reflect the
wide spectrum of research done
around Fraunhofer IGD. 

Many presentations at renowned inter-
national conferences and congresses
contributed to stress the wide range of
research done at institutions around
Fraunhofer IGD and the growing inter-
nationalization of the network. The
best publications of all institutions of
the INI-GraphicsNet are again collected
in »Selected Readings in Computer
Graphics 2005«.

At this year’s seventh Darmstadt
»Computer Graphik Abend« held
December 1, 2005 at the Fraunhofer
Institute for Computer Graphics IGD in
Darmstadt, again outstanding achieve-
ments of researchers were recognized. 

The »Patent Award« showed the
importance of securing innovative
developments. Among eight awards
was an innovative system from
medicine, that allows a therapy of so
called whiplash. Another award was
given to a development from the area
of industrial applications, that signifi-
cantly simplifies future prototype
development in the car manufacturing
industry.

Consecutively this year’s PhDs at
Fachgebiet Graphisch-Interaktive Sys-
teme (GRIS) of the Technische Univer-
sität Darmstadt were recognized. The
broad spectrum of Computer Graphics
were demonstrated by topics like
interactive mediation of knowledge

using virtual and augmented reality, or
specific digital systems for copy pro-
tection of audio data. 

The »Best Thesis Award« follows the
tradition to recognize excellent
diploma and study theses and thereby
motivate young researchers. Two the-
ses fulfilled all criteria for an outstand-
ing scientific result out of a total of
over 50 theses taken into considera-
tion: The master thesis of Thorsten
Reitz deals with the »Architecture of
an interoperable 3D-GIS with the
focus on visualization applications«.
The diploma thesis of Wolfgang
Schotte describes the »Simulation of
the dynamic Behaviour of Cables for
Assembly Simulation in VR«. The prize
was a certificate and a voucher for a
trip to a Eurographics congress of their
choice. 

A further highlight was the »Best
Paper Award«, that honoured three
teams of authors from institutions of
the INI-GraphicsNet for their outstand-
ing scientific publications. The team of
university experts around Professor
Dieter Fellner had the difficult task to
nominate the top papers from 41 pre-
selected papers from »Selected Read-
ings in Computer Graphis 2004«.
Christian Dold, Evelyn Firle, Georgios
Sakas, Stergios Stergiopoulos, Jeff
Winter, and Waheed Younis received
the first prize for their publication
»The compensation of head motion
artifacts using an infrared tracking sys-
tem and a new algorithm for
fMRI«.They describe the development
of a diagnostic system that allows to
identify, measure and reduce the
effects of undesirable motion during
magnetic resonance imaging. By
means of their system, blurs of mag-
netic resonance images caused by res-
piratory movements of the patient can
be eliminated. Consequently the time
used for the exposure as well as the
cost are reduced. The second ranked

author team Marc Alexa und Francesca
Taponecco was honoured for their
publication »Steerable Texture Synthe-
sis«. The author team Michael Arnold
and Zongwei Huang received the third
prize for »Fast Audio Watermarking:
Concepts and Realizations«.

A lecture of Professor Dr. Jivka
Ovtcharova of the Institute für Rech-
neranwendung in Planung und Kon-
struktion at Karlsruhe University con-
cluded the award ceremony. In an
exciting performance, she showed
how a successful scientific career can
emerge out of the INI-GraphicsNet.
The »Computer Graphik Abend« has
been celebrated since 1998 and, with
its awards, documents among other
things the success-ful synergies of the
international research network INI-
GraphicsNet, of which the Fraunhofer
Institute for Computer Graphics IGD,
the Computer Graphics Center ZGDV,
both in Darmstadt and Rostock, the
Interactive Graphics Systems depart-
ment at the Technische Universität
Darmstadt, and other institutions in
Germany and abroad (USA, Singapore,
Portugal, Spain, Italy, Corea) are part
of. 

The following pages show a selection
of outstanding publications, e.g. from
»Selected Readings in Computer
Graphics 2005«, the PhD theses 2005,
monographs and journals, an overview
of bachelor, master, study and
diploma theses, and a list of lectures
as well as the collection of patent
applications from the year 2005.
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Selected Papers

Aehnelt, Mario; Hambach, Sybille; Riss,
Uwe V.:
Technology for Sharing Learning
Content.
In: TESI 2005 Conference Proceedings
CD-ROM: Training, Education & Simu-
lation International. [Maastricht],
2005, 10 p.

Benölken, Paul; Graf, Holger:
Direct Volume Rendering of
Unstructured Grids in a PC Based
VREnvironment.
In: Skala, Vaclav (Ed.); European Asso-
ciation for Computer Graphics (Euro-
graphics): Journal of WSCG Volume 13
No. 1-3, 2005. Proceedings. Plzen:
University of West Bohemia, 2005, pp.
25-32

Bhatti, Nadeem; Godehardt, Eicke;
Hornung, Christoph:
Modular Virtual Learning World.
In: Kommers, Piet (Ed.) u.a.; Associa-
tion for the Advancement of Comput-
ing in Education (AACE): Proceedings
of ED-Media 2005: World Conference
on Educational Multimedia, Hyperme-
dia & Telecommunications [CD-ROM].
Norfolk, 2005, pp. 146-153

Bieber, Gerald; Diener, Holger:
StepMan - A New Kind of Music
Interaction.
In: HCI International 2005. [Proceed-
ings CD-ROM]. Mahwah, New Jersey:
Lawrence Erlbaum Associates, Inc.,
2005

Bisler, Alexander:
Emergent Behavior of Interacting
Groups of Communicative Agents.
In: Ribeiro, Bernadete (Ed.) u.a.; Adap-
tive and Natural Computing Algo-
rithms. Proceedings: Proceedings of
the International Conference in Coim-
bra, Portugal, 2005. Wien, New York:
Springer Verlag, 2005, pp. 316-320

Blech, Michael; Peter, Christian; Stahl,
René; Voskamp, Jörg; Urban, Bodo:
Setting up a Multimodal Database
for Multi-study Emotion Research
in HCI.
In: HCI International 2005. [Proceed-
ings CD-ROM]. Mahwah, New Jersey:
Lawrence Erlbaum Associates, Inc.,
2005, 8 p.

Bleser, Gabriele; Pastarmov, Yulian;
Stricker, Didier:
Real-time 3D Camera Tracking for
Industrial Augmented Reality
Applications.
In: Skala, Vaclav (Ed.); European Asso-
ciation for Computer Graphics (Euro-
graphics): WSCG 2005. Full Papers.
Plzen: University of West Bohemia,
2005, pp. 47-54

Brunetti, Gino; Schneider, Pascal;
Prabhu, Poojan; Schmidt, Christopher;
Stork, André:
Virtual Conceptual Design of Mech-
anisms.
In: Pan, Yunhe (Ed.) u.a.: Applications
of Digital Techniques in Industrial
Design Engineering. Proceedings. Bei-
jing, China: International Academic
Publishers, 2005, pp. 10-14

Diener, Holger; Oertel, Karina:
Affective Computer Gaming: Empir-
ical Studies.
In: Masuch, Maic (Ed.) u.a.: Proceed-
ings of the Computer Science and
Magic 2005: GC Developer Confer-
ence Science Track, 2005, 6 p.

Dold, Christian; Zaitsev, M.; Speck, O.;
Firle, Evelyn; Hennig, Jürgen; Sakas,
Georgios:
Prospective Head Motion Compen-
sation for MRI by Updating the
Gradients and Radio Frequency
During Data Acquisition.
In: Duncan, James S. (Ed.) u.a.: Medi-
cal Image Computing and Computer-
Assisted Intervention – MICCAI 2005
Proceedings. Part 1: 8th International
Conference. Berlin, Heidelberg, New
York: Springer Verlag, 2005, pp.482-
489 (Lecture Notes in Computer Sci-
ence (LNCS) 3749).

Funk, Wolfgang; Arnold, Michael;
Busch, Christoph; Munde, A.:
Evaluation of Image Compression
Algorithms for Fingerprint and
Face Recognition Systems.
In: The National Security Agency u.a.:
IEEE Systems, Man and Cybernetics
Society Information Assurance Work-
shop. Proceedings. West Point, New
York, 2005, pp. 72-78

Gabrecht, Sven; Bieber, Gerald:
Web Content on Small Displays.
In: Balfanz, Dirk (Ed.) u.a.: MoWeIT
2005 Mobile Work Employs IT. Pro-
ceedings: Mobile Computing Meets
Knowledge Management. Prag, 2005,
p. 73-78

Graf, Frank; Wolthusen, Stephen:
A Capability-Based Transparent
Cryptographic File System.
In: Kunii, Tosiyasu L. (Ed.) u.a.: 2005
International Conference on Cyber-
worlds. Proceedings. Los Alamitos,
Calif.: IEEE Computer Society, 2005,
pp. 101-108
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Graf, Holger; Wundrak, Stefan; Göll-
ner, Carlo Moritz; Stork, André:
Hybrid Objects - A Concept for the
Seamless Integration of 2D and 3D
User Interfaces.
In: HCI International 2005. [Proceed-
ings CD-ROM]. Mahwah, New Jersey:
Lawrence Erlbaum Associates, Inc.,
2005, 10 p.

Haist, Jörg; Coors, Volker:
The W3DS-Interface of
Cityserver3D.
In: Kolbe, Gröger (Ed.); European Spa-
tial Data Research (EuroSDR) u.a.: Next
Generation 3D City Models. Workshop
Papers: Participant’s Edition. 2005, pp.
63-67

Heinrich, Gregor; Keim, Tobias; Jung,
Christoph; Krafzig, Urs; Noll, Stefan:
Smart Collaboration Networks – a
Toolkit and Vision for Creating and
Predicting Trusted Partnership.
In: Cunningham, Paul (Ed.) u.a.: Inno-
vation and the Knowledge Economy,
Part 2: Issues, Applications, Case Stud-
ies. Amsterdam; Berlin: IOS Press,
2005, pp. 1243-1250

Hellenschmidt, Michael:
Distributed Implementation of a
Self-Organizing Appliance Middle-
ware.
In: Bailly, Gérard (Ed.) u.a.: Smart
Objects and Ambient Intelligence.
SOC-EUSAI 2005. Proceedings: A Joint
Conference SOC-EUSAI. Innovative
Context-Aware Services: Usages and
Technologies. 2005, pp. 201-206

Khan, M. Fawad; Dogan, Selami;
Maataoui, Adel; Gurung, Jessen;
Schiemann, Mirko; Ackermann, Hanns;
Wesarg, Stefan; Sakas, Georgios; Vogl,
Thomas J.:
Accuracy of Biopsy Needle Naviga-
tion Using the Medarpa System-
computed Tomography Reality
Superimposed on the Site of Inter-
vention.
In: European Radiology 15 (2005), 11,
pp. 2366-2374

Likavec, Jaromir; Wolthusen, Stephen:
Enforcing Messaging Security Poli-
cies.
In: Cole, Jack (Ed.) u.a.; IEEE Computer
Society Task Force on Information
Assurance (TFIA) u.a.: Third IEEE Inter-
national Workshop on Information
Assurance. Proceedings. Los Alamitos,
Calif.: IEEE Computer Society, 2005,
pp. 131-138

May, Thorsten:
Conversion and Encoding of Simpli-
cal Progressive Grids of Arbitrary
Dimension.
In: Schulze, Thomas (Hrsg.) u.a.; Otto-
von-Guericke-Universität Magdeburg:
Simulation und Visualisierung 2005.
Proceedings. Erlangen: SCS-European
Publishing House, 2005, pp. 233-246

Oertel, Karina; Schultz, Randolf; Blech,
Michael; Herbort, Oliver; Voskamp,
Jörg; Urban, Bodo:
EmoTetris for Recognition of Affec-
tive States.
In: HCI International 2005. [Proceed-
ings CD-ROM].
Mahwah, New Jersey: Lawrence Erl-
baum Associates, Inc., 2005, 10 p.

Peter, Christian; Ebert, Eric; Beikirch,
Helmut:
A Wearable Multi-Sensor System
for Mobile Acquisition of Emotion-
Related Physiological Data.
In: Tao, Jianhua (Ed.) u.a.: Affective
Computing and Intelligent Interaction.
First International Conference: ACII
2005. Berlin, Heidelberg, New York:
Springer Verlag, 2005, pp. 691-698
(Lecture Notes in Computer Science
(LNCS) 3784).

Pinsdorf, Ulrich; Ebinger, Peter:
Automated Discovery of Brand
Piracy on the Internet.
In: Ma, Jianhua (Ed.) u.a.: International
Conference on Parallel and Distributed
Systems Workshops. Proceedings Vol-
ume 2: ICPADS-2005 Workshops. Los
Alamitos, Calif.: IEEE Computer Soci-
ety, 2005, pp. 550-554.

Roth, Volker; Pinsdorf, Ulrich; Peters,
Jan:
A Distributed Content-Based Search
Engine Based on Mobile Code.
In: Leibrock, Lorie M. (Ed.); ACM Spe-
cial Interest Group on Applied Com-
puting (SIGAPP): Proceedings of the
20th Annual ACM Symposium on
Applied Computing: SAC 2005. New
York: ACM Press, 2005, pp. 66-73

Santos, Pedro; Stork, André; Filipe,
Rodrigo; Jorge, Joaquim:
An Integrated Approach to Virtual
Tape Drawing for Automotive
Design.
In: HCI International 2005. [Proceed-
ings CD-ROM]. Mahwah, New Jersey:
Lawrence Erlbaum Associates, Inc.,
2005, 10 p.
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Sevilmis, Neyir; Stork, André; Smithers,
Tim; Posada, Jorge; Pianciamore, Mas-
similiano; Castro, Rui; Jimenez, Iván;
Marcos, Gorka; Mauri, Marco; Selvini,
Paolo; Thelen, Bruno; Zecchino, V.:
Knowledge Sharing by Information
Retrieval in the Semantic Web.
In: Gómez-Pérez, Asunción (Ed.) u.a.:
The Semantic Web: Research and
Applications. Proceedings. Berlin, Hei-
delberg, New York: Springer Verlag,
2005, pp. 471-485 (Lecture Notes in
Computer Science (LNCS) 3532).

Wolthusen, Stephen:
GIS-based Command and Control
Infrastructure for Critical Infrastruc-
ture Protection.
In: Hämmerli, Bernhard M. (Ed.) u.a.;
Institute of Electrical and Electronics
Engineers (IEEE) u.a.: First IEEE Interna-
tional Workshop on Critical Infrastruc-
ture Protection. Proceedings: IWCIP
2005. Los Alamitos, Calif.: IEEE, 2005,
pp. 40-47.

Wuest, Harald; Vial, Florent; Stricker,
Didier:
Adaptive Line Tracking with Multi-
ple Hypotheses for Augmented
Reality.
In: Institute of Electrical and Electronics
Engineers (IEEE) u.a.: ISMAR 2005:
Proceedings of the Fourth IEEE and
ACM International Symposium on
Mixed and Augmented Reality. Los
Alamitos, Calif.: IEEE Computer Soci-
ety, 2005, pp. 62-69

Graduations

Paul Benoelken
Effiziente Visualisierungs- und
Interaktionsmethoden zur Analyse
numerischer Simulation in
virtuellen und erweiterten Real-
itäten
Supervisors:
Prof. Dr.-Ing. J. L. Encarnação 
Prof. Dr.-Ing. R. Westermann, Univer-
sität München 
Graduation: TU Darmstadt, FB Infor-
matik, FG GRIS, February 2005

Jörn Kohlhammer
Knowledge Representation for
Decision-Centered Visualization
Supervisors:
Prof. Dr.-Ing. J. L. Encarnação 
Prof. Dr.-Ing. D. Keim, Universität Kon-
stanz
Graduation: TU Darmstadt, FB Infor-
matik, FG GRIS, April 2005

Johannes Behr
Avalon: Ein skalierbares Rahmen-
system für dynamische Mixed-Real-
ity Anwendungen
Supervisors:
Prof. Dr.-Ing. M. Alexa
Prof. Dr.-Ing. J. L. Encarnação
Prof. Dr.-Ing. B. Fröhlich, Universität
Weimar
Graduation: TU Darmstadt, FB Infor-
matik, FG GRIS, May 2005

Eric Blechschmitt
Adaptive Mensch-Maschine Interak-
tion für mobile Agenten
Supervisors:
Prof. Dr.-Ing. J. L. Encarnação 
Prof. Dr.-Ing. Th. Kirste, Universität
Rostock
Graduation: TU Darmstadt, FB Infor-
matik, FG GRIS, July 2005

Matthias Finke
Unterstützung des kooperativen
Wissenserwerbs durch Hypervideo-
Inhalte
Supervisors:
Prof. Dr.-Ing. J. L. Encarnação 
Prof. Dr.-Ing. F. W. Hesse, Universität
Tübingen
Graduation: TU Darmstadt, FB Infor-
matik. FG GRIS, September 2005

Marcus Roth
Parallele Bildberechnung in einem
Netzwerk von Workstations 
Supervisors:
Prof. Dr.-Ing. J. L. Encarnação 
Prof. Dr.-Ing. D. Fellner, Univ. Graz;
Austria
Graduation: TU Darmstadt, FB Infor-
matik. FG GRIS, November 2005

Jorge-Leon Posada-Velasquez
Semantic-Based Parametric Control
of CAD Model Conversion for Large
Model Visualization
Supervisors:
Prof. Dr.-Ing. J. L. Encarnação 
Prof. Dr.-Ing. F.-L. Krause, TU Berlin
Prof. Dr.-Ing. J. Florez, University of
Basque Counry, Spain
Graduation: TU Darmstadt, FB Infor-
matik. FG GRIS, December 2005
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Monographs and Journals

Cole, Jack (Ed.); Wolthusen, Stephen
(Ed.); IEEE Computer Society Task
Force on Information Assurance (TFIA);
ACM SIGSAC:
Third IEEE International Workshop
on Information Assurance. Proceed-
ings.
Los Alamitos, Calif.: IEEE Computer
Society, 2005
ISBN 0-7695-2317-X

Encarnação, José L. (Ed.); Lukacin,
Bernad (Ed.):
Computer Graphik Topics: Reports
on Computer Graphics.
Darmstadt

Encarnação, José L. (Ed.):
Computers & Graphics: An Interna-
tional Journal of Systems & Appli-
cations in Computer Graphics.
Amsterdam: Pergamon Press, Elsevier
Science Ltd.

Encarnação, José L.; Kniejski, Wolf-
gang; Rix, Joachim; Fraunhofer Center
for Research in Computer Graphics
(CRCG):
Fraunhofer CRCG Ten Years of R&D
in Providence, RI, USA: Facts & Fig-
ures 1993-2003.
Providence, 2005

ProSTEP iViP Association; Fraunhofer-
Institut für Graphische Datenverar-
beitung (IGD); Zentrum für Graphische
Datenverarbeitung e.V. (ZGDV):
ProSTEP iVip Science Days 2005:
Cross-Domain Engineering.
Bobingen: Kessler Verlagsdruckerei,
2005
ISBN 3-9808666-7-X

Schönhut, Jürgen (Ed.); Schaub, Jutta
(Ed.); Encarnação, José L. (Publisher);
Fraunhofer-Institut für Graphische
Datenverarbeitung (IGD):
Selected Readings in Computer
Graphics 2004: Veröffentlichungen
aus dem INI-GraphicsNet.
Stuttgart: Fraunhofer IRB Verlag, 2005
(Selected Readings in Computer
Graphics 15)
ISBN 3-8167-6886-5; ISSN 0948-3950

Teschner, M.; Heidelberger, B.;
Manocha, D.; Govindaraju, N.; Zach-
mann, Gabriel; Kimmerle, S.; Mezger,
J.; Fuhrmann, Arnulph; European
Association for Computer Graphics
(Eurographics):
Eurographics 2005. Tutorial 2 - Col-
lision Handling in Dynamic Simula-
tion Environments: The Evolution
of Graphics: Where to next?
Aire-la-Ville: Eurographics Association,
2005

Bachelor, Master, Study and 
Diploma Theses

Aigner, Thomas; Sevilmis, Neyir (Super-
visor):
Prototypische Implementierung
eines semantischen Annotation-
stools unter Verwendung von
Handschrifterkennungstechnolo-
gien.
Darmstadt, 2005
Darmstadt, Fachhochsch., Master the-
sis, 2005

Alaoui, Omar; Pinsdorf, Ulrich (Supervi-
sor):
Interoperabilität und Standards von
mobilen Agenten.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Becker, François; Schmucker, Martin
(Supervisor):
Application-Specific Evaluation of
Content Based Video Retrieval
Methods.
Darmstadt, 2005
Darmstadt, Techn. Univ., Study thesis,
2005

Beer, Thomas; Roth, Marcus (Supervi-
sor):
Baukastenbasierte Konstruktion in
immersiven Virtual Reality-Umge-
bungen.
Darmstadt, 2005
Darmstadt, Fachhochsch., Master the-
sis, 2005

Benz, Michael; Knuth, Martin (Supervi-
sor); Fuhrmann, Arnulph (Supervisor):
Cluster basiertes Rendern mit
verteilten Frame Buffern.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005
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Böhm, Stefan; Fuhrmann, Arnulph
(Supervisor):
Erzeugung von Avataren anhand
von Körpermaßen für das Beklei-
dungsdesign.
Darmstadt, 2005
Darmstadt, Fachhochsch., Master the-
sis, 2005

Borchert, Martin; Peter, Christian
(Supervisor):
Untersuchungen zur Erkennung
von Emotionen in der Mensch-Mas-
chine-Interaktion auf Basis
gesprochener Sprache.
Wismar, 2005
Wismar, Fachhochsch., Diploma thesis,
2005

Braun, Anne-Kathrin; Rettig, Alexan-
der:
Adaptive Echtzeit-Simulation von
Stoff und Haaren.
Koblenz, 2005
Koblenz/Landau, Univ., Diploma thesis,
2005

Bucher, Tobias; Ebinger, Peter (Super-
visor):
Modellierung und Analyse von
Angriffen auf Routingverfahren in
mobilen Ad-hoc-Netzen.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Buß, Simon; Ebinger, Peter (Supervi-
sor):
Automatisierte Recherche von
Markenpiraterie im Internet –
Semantische Analyse und Bewer-
tung.
Osnabrück, 2005
Osnabrück, Fachhochsch., Diploma
thesis, 2005

Drossel, Alexander; Hirschbach, Hen-
ning (Supervisor):
Ein 3D-Glättungsalgorithmus für
die Zahnrekonstruktion.
Darmstadt, 2005
Darmstadt, Fachhochsch., Bachelor
thesis, 2005

Ebert, Eric; Peter, Christian (Supervi-
sor):
Weiterentwicklung und Verifika-
tion eines Messsystems zur Erfas-
sung humanphysiologischer Sensor-
daten unter Berücksichtigung des
SEVA-Konzepts.
Rostock, 2005
Rostock, Univ., Diploma thesis, 2005

Erdogan, Ahmet; Nazari Shirehjini, Ali
A. (Supervisor):
Konzeption und Realisierung eines
Geometriemodells basierend auf
Sensornetzen für den Einsatz in
Intelligenten Umgebungen.
Wiesbaden, 2005
Wiesbaden, Fachhochsch., Diploma
thesis, 2005

Fischer, Gösta; Oertel, Karina (Supervi-
sor):
Emotionale Veränderungen von
Spielenden in Abhängigkeit vom
Feedback und der Steuerbarkeit
eines Computerspiels.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Freese, Jörg; Bieber, Gerald (Supervi-
sor); Gabrecht, Sven (Supervisor):
Gestaltung von adaptiven
Benutzungsoberflächen für mobile
Geräte durch den Einsatz von
Beschreibungssprachen.
Rostock, 2005
Rostock, Univ., Diploma thesis, 2005

Friberg, Jessica; Behr, Johannes (Super-
visor); Bockholt, Uli (Supervisor):
Real-time Rendering of Volumetric
Tomography Data for the Integra-
tion into a Surgical Simulator.
Linköping, 2005
Linköping, Univ., Master thesis, 2005

Gisasola Eskibil, Mikel; Nazari Shire-
hjini, Ali A. (Supervisor):
Conceptualization and Realization
of a Geometric Model for Ambient
Intelligence.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Göllner, Carlo Moritz; Wundrak, Ste-
fan (Supervisor):
Interactive Visualisation of Simu-
lated Nonwoven Fabrics.
Weimar, 2005
Weimar, Univ., Diploma thesis, 2005

Grimm, Andreas G.; Dold, Christian
(Supervisor):
Segmentierung des Myokards aus
Datensätzen der Kernspintomogra-
phie.
Darmstadt, 2005
Darmstadt, Fachhochsch., Master the-
sis, 2005

Heckendorff, Stephan; Bodo Urban
(Supervisor); Mario Aehnelt (Supervi-
sor); Mirko Ebert (Supervisor):
Automatische und inhaltsbasierte
Metadatengenerierung für eLearn-
ing-Inhalte
Rostock, 2005
Universität Rostock, Fakultät für Infor-
matik und Elektrotechnik, Institut für
Informatik, Study thesis 2005
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Heizenreder, Andreas; Sahm, Jörg
(Supervisor):
Evaluierung und Entwicklung einer
adaptiven Repräsentation von
Areas of Interest.
Darmstadt, 2005
Darmstadt, Techn. Univ., Study thesis,
2005

Hempe, Nico; Behr, Johannes (Supervi-
sor); Jung, Yvonne (Supervisor):
Robuste Echtzeitschatten für kom-
plexe, dynamische Szenen.
Koblenz, Landau, 2005
Koblenz/Landau, Univ., Diploma thesis,
2005

Henn, Thomas; Wundrak, Stefan
(Supervisor):
Progressive Multiskalendarstellung
komplexer Modelle zur Crashsimu-
lation im Fahrzeugbau.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Herter, Johannes Jörg; Haist, Jörg
(Supervisor):
Konzeption und Implementierung
eines webbasierten 3Dimension-
alen GIS.
Offenburg, 2005
Offenburg, Fachhochsch., Diploma
thesis, 2005

Hohlfeld, Oliver; Sachpazidis, Ilias
(Supervisor):
Entwicklung eines Instant Messag-
ing basierten Kommunikations-
moduls für telemedizinische
Anwendungen.
Darmstadt, 2005
Darmstadt, Fachhochsch., Bachelor
thesis, 2005

Huber, Andrea; Cavet, René (Supervi-
sor):
Automatische Erkennung von Bild-
schirmteilung in digitalen
Videoströmen.
Furtwangen, 2005
Furtwangen, Fachhochsch., Diploma
thesis, 2005

Hutter, Marco; Fuhrmann, Arnulph
(Supervisor):
Kollisionserkennung für
mehrlagige Bekleidung.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Ittner, Jolanta; Hellenschmidt, Michael
(Supervisor):
Entwicklung einer Topologie-Visu-
alisierung für dynamische Kompo-
nentensysteme.
Darmstadt, 2005
Darmstadt, Fachhochsch., Bachelor
thesis, 2005

Jäger, Silke; Sevilmis, Neyir (Supervi-
sor):
Ontologiebasierte Extraktion von
Metadaten aus Patenten.
Darmstadt, 2005
Darmstadt, Fachhochsch., Diploma
thesis, 2005

Jähne, Marion; Wesarg, Stefan (Super-
visor):
Automatische Extraktion des
Herzens aus kontrastverstärkten
Schichtaufnahmen des Thorax.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Jenke, Bert; Kohlhammer, Jörn (Super-
visor):
Integration einer GIS-Umgebung in
ein entscheidungsunterstützendes
System mit 3D-Visualisierung.
Wiesbaden, 2005
Wiesbaden, Fachhochsch., Diploma
thesis, 2005

Kaeding, Ronny; Urban, Bodo (Supervi-
sor); Mader, Steffen (Supervisor):
Untersuchung von Verfahren zur
kameragestützten Nutzerverfol-
gung im Kontext einer automatis-
chen Gesichts- und Mimikerken-
nung.
Rostock, 2005
Rostock, Univ., Study thesis, 2005

Kaiser, Robin; Bodo Urban (Supervi-
sor); Randolf Schultz (Supervisor),
Karina Oertel (Supervisor):
Erstellung von Readmaps
Rostock, 2005
Universität Rostock, Fakultät für Infor-
matik und Elektrotechnik, Institut für
Informatik, Study thesis 2005

Keil, Matthias; Firle, Evelyn (Supervi-
sorin); Wesarg, Stefan (Supervisor):
Entwurf eines multimodalen Volu-
menvisualisierungssystems.
Magdeburg, 2005
Magdeburg, Univ., Diploma thesis,
2005

Kremser, Gert; Schmucker, Martin
(Supervisor):
Identifikation von Musiknoten
anhand des Notensatzes.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Lange, Matti; Bieber, Gerald (Supervi-
sor):
Mobiles Videochatsystem.
Rostock, 2005
Rostock, Univ., Study thesis, 2005
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Meub, Jürgen; Klein, Konrad (Supervi-
sor):
Bewertung und Optimierung von
Aufnahmekonfigurationen bei der
3D-Digitalisierung mit
Lichtschnittsensoren.
Darmstadt, 2005
Darmstadt, Fachhochsch., Diploma
thesis, 2005

Mohr, Marian D.; Peters, Jan (Supervi-
sor):
Secure Partial Results: Empowering
Mobile Agents.
Bruchsal, 2005
Bruchsal, Internat. Univ., Bachelor the-
sis, 2005

Müller, Matthias Peter; Sakas, Geor-
gios (Supervisor):
Detektion von Merkmalen in
sequentiellen medizinischen
Bildern.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Pham Thi, Thu Trang; Peters, Jan
(Supervisor):
Transaktionssicherheit für die
Migration von mobilen Agenten.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Rapljenovic, Robert; Zieringer, Andreas
(Supervisor):
Hybride Renderingverfahren auf
der Basis von Rasterisierung und
Raytracing.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Reitz, Thorsten; Haist, Jörg (Supervi-
sor):
Architektur eines interoperablen
3D-GIS unter besonderer Berück-
sichtigung von Visualisierungsan-
wendungen.
Furtwangen, 2005
Furtwangen, Fachhochsch., Master
thesis, 2005

Rieß, Patrick; Roth, Marcus (Supervi-
sor):
Cluster basierte parallele Bild-
berechnung für zusammengesetzte
Projektionssysteme.
Wedel, 2005
Wedel, Fachhochsch., Diploma thesis,
2005

Rusnak, Manuela; Bieber, Gerald
(Supervisor):
Mobile Interaktion durch optische
Bewegungsdetektion.
Rostock, 2005
Rostock, Univ., Study thesis, 2005

Saul, Tobias; Bisler, Alexander (Supervi-
sor):
Simulation der Co-Evolution von
Blüten und Insekten mittels
genetischer Algorithmen.
Darmstadt, 2005
Darmstadt, Fachhochsch., Master the-
sis, 2005

Schinzel, Sebastian; Ebinger, Peter
(Supervisor):
Security Mechanisms of a Legal
Peer-To-Peer File Sharing System.
Darmstadt, 2005
Darmstadt, Fachhochsch., Bachelor
thesis, 2005

Schlichting, Jennifer; Oertel, Karina
(Supervisor):
Emotionale Gestaltung und
Wirkung von Online-Werbung.
Lübeck, 2005
Lübeck, Fachhochsch., Diploma thesis,

Schnabel, Björn; Weidenhausen, Jens
(Supervisor):
Konzeption und Integration einer
dreidimensionalen Graphischen
Benutzerschnittstelle in ein szene-
graphbasiertes VR System.
Darmstadt, 2005
Darmstadt, Fachhochsch., Master the-
sis, 2005

Schosser, Andreas; Wesarg, Stefan
(Supervisor):
Visualisierung medizinischer Bild-
daten unter Verwendung von
Transferfunktionen für Farbe und
Transparenz.
Friedberg, 2005
Gießen-Friedberg, Fachhochsch.,
Diploma thesis, 2005

Schotte, Wolfgang; Rettig, Alexander
(Supervisor):
Simulation des dynamischen Ver-
haltens von Kabeln für Einbau-
Montage-Simulation in VR.
Darmstadt, 2005
Darmstadt, Fachhochsch., Diploma
thesis, 2005

Schröer, Torsten; Sakas, Georgios
(Supervisor); Wesarg, Stefan (Supervi-
sor):
Segmentierung von Strukturen mit
unscharfen Rändern in medizinis-
chen Bilddaten: Implementierung,
Validierung und Erweiterung des
Region Growing Verfahrens nach
Hojjatoleslami und Kittler.
Heilbronn, 2005
Heilbronn, Fachhochsch., Diploma the-
sis, 2005

Siegesmund, Michael; Schultz, Randolf
(Supervisor); Oertel, Karina (Supervi-
sor):
Rendering von Fragebögen.
Rostock, 2005
Rostock, Univ., Study thesis, 2005
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Spall, Thomas; Stricker, Didier (Supervi-
sor):
Einsatz des Trifocal Tensors für
echtzeitfähiges markerloses Kamer-
atracking.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Stehlik, Johannes; Schmucker, Martin
(Supervisor); Ebinger, Peter (Supervi-
sor):
Benutzerverwaltung und Client
eines legalen Filesharingsystems.
Giessen-Friedberg, 2005
Gießen-Friedberg, Fachhochsch.,
Diploma thesis, 2005

Stein, Christine; Haist, Jörg (Supervi-
sor):
3D-Gis Marktanalyse.
Offenburg, 2005
Offenburg, Fachhochsch., Diploma
thesis, 2005

Steinbrecher, Tillmann; Cavet, René
(Supervisor):
Efficient Similarity Search in Large
Video Databases.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Tainta Ausejo, Santiago; Nazari Shire-
hjini, Ali A. (Supervisor):
Conceptualization and Realization
of a Framework for Model-Based,
Automatic User Interface Genera-
tion.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Terörde, Steffen; Hahn, Volker (Super-
visor):
Detektion von Werbeflächen in
Einzelbildern aus Sport-Videose-
quenzen.
Darmstadt, 2005
Darmstadt, Fachhochsch., Bachelor
thesis, 2005

Tingelhoff, Kathrin; Dold, Christian
(Supervisor); Wesarg, Stefan (Supervi-
sor):
Tracking von Herzbewegungen aus
Tomographiebildern.
Koblenz/Landau, 2005
Koblenz/Landau, Univ., Diploma thesis,
2005

Tost, Tobias; Knöpfle, Christian (Super-
visor):
Physikalisch basierte Beleuch-
tungssimulation von menschlicher
Haut in Echtzeit.
Erfurt, 2005
Erfurt, Fachhochsch., Master thesis,
2005

Vicente San, Gaizka; Bisler, Alexander
(Supervisor):
Construction of Physically Based
Animats with Genetic Algorithms.
San Sebastián, 2005
San Sebastián, Univ. de Navarra,
Diploma thesis, 2005

Vogel, Jens; Pinsdorf, Ulrich (Supervi-
sor):
Automatische Recherche von
Markenpiraterie im Internet –
Informationsbeschaffung und syn-
taktische Analyse.
Görlitz, 2005
Görlitz, Fachhochsch., Diploma thesis,
2005

Wagner, Mathias; Brunetti, Gino
(Supervisor):
Prototypische Realisierung
geometrischer Zwangsbedingungen
zur Modellierung stetiger
Übergänge zwischen Freiform-
flächen in einer virtuellen Model-
lierumgebung.
Stralsund, 2005
Stralsund, Fachhochsch., Diploma the-
sis, 2005

Webel, Sabine; Bockholt, Uli (Supervi-
sor):
Interaktionsparadigmen zur Erstel-
lung von Annotationen in immer-
siven Umgebungen.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005

Wollstädter, Sabine; Peter, Christian
(Supervisor):
Emotion der Computernutzer auf
visuelle und akustische Darbi-
etungsformen von Systemmeldun-
gen.
Lüneburg, 2005
Lüneburg, Univ., Diploma thesis, 2005

Zamangör, Ferruh; Ebinger, Peter
(Supervisor); Schmucker, Martin
(Supervisor):
Peer-to-Peer Kommunikation und
Content Management eines legalen
Filesharingsystems.
Darmstadt, 2005
Darmstadt, Fachhochsch., Master the-
sis, 2005

Zhou, Xuebing; Schmucker, Martin
(Supervisor):
Video Fingerprinting Algorithm.
Darmstadt, 2005
Darmstadt, Techn. Univ., Diploma the-
sis, 2005
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Lectures

Aehnelt, Mario
Content Sharing als technologische
Herausforderung – Erfahrungen
aus dem Projekt Content Sharing
Learntec 2005
Karlsruhe,17.2.2005

Aehnelt, Mario 
Eine prozedurale und technologis-
che Unterstützung für das Re-
Authoring von digitalen Bil-
dungsangeboten
Landeskonferenz eLearning in Meck-
lenburg-Vorpommern
Warnemünde, 25.10.2005

Aehnelt, Mario
Content Sharing: Developing a
New Distribution Chain for Digital
Learning Contents
Online-Educa
Berlin, 2.12.2005

Arnold, Michael
Investigating Performance and
Impacts on Fingerprint Recognition
Systems
IEEE Systems, Man and Cybernetics
Society Information Assurance Work-
shop (IAW2005)
West Point, NY, USA, 15.6.2005

Bhatti, Nadeem
Modular Virtual Learning World
World Conference on Educational
Multimedia, Hypermedia & Telecom-
munications (ED-Media)
Montréal, Canada, 27.6.2005

Bieber, Gerald
Mobile Informationssysteme im
Tourismusbereich
ITB Berlin
Berlin, 12.3.2005

Bieber, Gerald
Visualization of Context on Small
Screens
Training, Education & Simulation Inter-
national (TESI)
Maastricht, Netherlands
22.3.2005

Bieber, Gerald
StepMan – A New Kind of Music
Interaction
International Conference on Human-
Computer Interaction (HCII)
Las Vegas, 26.7.2005

Bieber, Gerald
Diabetes Tracker – mobiles System
zur automatischen Bestimmung des
Energieverbrauchs zur besseren
Einstellung von Diabetespatienten
VentureSail 2005
Rostock, 12.8.2005

Bieber, Gerald
Galileo-Nutzung fürs Handy
Galileo-Workshop Mecklenburg-Vor-
pommern
Rostock, Berlin, 16.8.2005

Bieber, Gerald
Ambient Intelligence: A Vision of
our Future
La Ciudad Inteligente
Madrid, 20.10.2005

Bisler, Alexander
Emergent Behavior of Interacting
Groups of Communicative Agents
International Conference Adaptive and
Natural Computing Algorithms (ICAN-
NGA)
Coimbra, Portugal, 23.3.2005

Bisler, Alexander
Self-organized Diversification of
Signals of Different Species
AISB Convention; International Sympo-
sium on the Emergence and Evolution
of Linguistic Communication (EELC)
Hatfield, UK, 16.4.2005

Bisler, Alexander
Memory-based Behavior Coordina-
tion in Animats
International Conference on Artificial
Intelligence (ICAI)
Las Vegas, 1.7.2005

Bisler, Alexander
Organizing an Agent’s Memory
European Conference on Artificial Life
(ECAL); Workshop on Memory and
Learning Mechanisms in Autonomous
Robots
Canterbury, 5.9.2005

Bisler, Alexander
Simulation of the Coevolution of
Insects and Flowers
European Conference on Artificial Life
(ECAL); Systems Biology Workshop
Canterbury, 9.9.2005

Bleser, Gabriele
Real-time 3D Camera Tracking for
Industrial Augmented Reality
Applications
International Conference in Central
Europe on Computer Graphics, Visual-
ization and Computer Vision (WSCG)
Pilsen, Czech Republic, 31.1.2005

Bleser, Gabriele
Visual Tracking for Augmented
Reality: No Universal Solution but
Many Powerful Building Blocks
Gesellschaft für Informatik, Fach-
gruppe Virtuelle Realität und Aug-
mented Reality (Workshop)
Aachen, 26.9.2005

Bockholt, Ulrich
Anwendungen der Virtuellen und
Erweiterten Realität in der Medizin
Tagung Simulation und Visualisierung
(SimVis)
Magdeburg, 21.2.2005
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Brunetti, Gino
L’innovazione della Realtà Virtuale
(Virtual Reality ) tra tecnologia e
metodologia
1st Workshop in Accertamento Inno-
vativo con la Virtual Reality
Catania, Italy, 22.1.2005

Brunetti, Gino
Continuity Constraints for Semanti-
cally Enhanced Free-form Modeling
in Virtual Styling Environments
Workshop towards Semantic Virtual
Environments (SVE)
Villars, Switzerland, 17.3.2005

Brunetti, Gino
Augmented Reality
GlobalTech
Porto Alegre, Brasilien, 18.5.2005

Brunetti, Gino
Ambient Intelligence
GlobalTech
Porto Alegre, Brasilien, 19.5.2005

Brunetti, Gino
Virtual Conceptual Design of Mech-
anisms
6th International Conference on Com-
puter Aided Industrial Design & Con-
ceptual Design (CAID&CD’ 2005)
Delft, Netherlands, 30.5.2005

Brunetti, Gino
Moderation of ZGDV-Seminar on
Semantic WEB
Darmstadt, 1.6.2005

Brunetti, Gino
Constraint-based Virtual Concep-
tual Design
Virtual Concept 2005
Biarritz, France, 9.11.2005

Brunetti, Gino
VR/AR in Engineering
UNICAL – Universitá della Calabria
Cosenza, Italy, 23.11.2005

Busch, Christoph
Biometrische Systeme
VDE
Frankfurt, 17.1.2005

Busch, Christoph
Technologie im Brennpunkt der
Kontrolle und Privatspähre
EUROFORUM
Düsseldorf, 22.2.2005

Cavet, René
MEDIA SEEKER: Multimedia Con-
tent Analysis
Future Challenges for Media Manage-
ment & Monitoring
Darmstadt, 17.10.2005

Daum, Henning
Aktueller Stand der Biometrie
IT-Sicherheits-Forum 2005
13.3.2005

Daum, Henning
Biometrie: Stand der Technik
Vortragsabend »Fingerabdruck« des
Regierungspräsidiums Stuttgart
14.9.2005

Daum, Henning
Biometrische Merkmale im Reisep-
ass
Hessen eGovernment Forum 2005
17.10.2005

Daum, Henning
Chancen und Risiken beim Einsatz
biometrischer Verfahren
Hessen eGovernment Forum 2005
26.10.2005

Daum, Henning
Biometric Testing
6th EMBO/EMBL Joint Conference on
Science and Society
29.10.2005

Daum, Henning
Biometrie: Stand der Technik
Netzwerk- und System- und Service-
Management Forum 2005
10.11.2005

Diener, Holger
Science Meets Games
Games Media Lounge Berlin
Berlin, 18.2.2005

Diener, Holger
Die Kids im Rausch der Technologie
– nur schneller, einfacher, 
vernetzter!
2. Kids Entertainment Forum
München, 28.4.2005

Diener, Holger
Affective Computer Gaming: Empir-
ical Studies
GC Developer Conference Science
Track (GCDC) 2005
Leipzig, 17.8.2005

Diener, Holger
Innovationsträger Games – Spiele
für Forschung und Industrie
Medienwoche 2005
Berlin, 31.8.2005

Dold, Christian
Analyse des linken Ventrikels nach
AHA-Richtlinien unter Verwendung
von VTK
Bildverarbeitung für die Medizin
Heidelberg, 14.3.2005

Dold, Christian
4D-Segmentierung des linken Ven-
trikels basierend auf Region Grow-
ing und einer speziellen Bildauf-
bereitung angewendet auf CT, MR
und U/S
Bildverarbeitung für die Medizin 
Heidelberg, 13.3.2005
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Dold, Christian
LV-Segmentation and Rotation
Analysis Based on MRI Data
International Conference of Medical
Physics of the International Organiza-
tion for Medical Physics (IOMP)
Nürnberg, 14.9.2005

Dold, Christian
Prospective Head Motion Compen-
sation for MRI by Updating the
Gradients and Radio Frequency
During Data Acquisition
International Conference on Medical
Image Computing and Computer-
Assisted Intervention (MICCAI)
Palm Springs, CA, USA, 26.10.2005

Ebert, Mirko 
eLearning und smartBLU – gestern,
heute, morgen
Landeskonferenz eLearning in Meck-
lenburg-Vorpommern
Warnemünde, 17.10.2005

Ebinger, Peter
Automatisierte Recherche von
Markenpiraterie im Internet
D-A-CH Security 2005
Darmstadt, 16.3.2005

Ebinger, Peter
Automated Discovery of Brand
Piracy on the Internet
International Conference on Parallel
and Distributed Systems Workshops
Fukuoka, Japan, 20.7.2005

Ebinger, Peter
AXMEDIS Framework for Pro-
gramme and Publication and On-
Demand Production
1st International Conference on Auto-
mated Production of Cross Media
Content for Multi-channel Distribution
(AXMEDIS 2005)
Florenz, 1.12.2005

Ebinger, Peter
AXMEDIS Tutorial on Content Dis-
tribution – Query On Demand
1st International Conference on Auto-
mated Production of Cross Media
Content for Multi-channel Distribution
(AXMEDIS 2005)
Florenz, 2.12.2005

Encarnação, José L.
The Colourful World of »Ambient
Intelligence«
Neujahrsempfang der FDP
Darmstadt, 18.1.2005

Encarnação, José L.
Schritt für Schritt zum GRID
Birlinghoven, 28.1.2005

Encarnação, José L.
»Verstehen Sie Computer?«
Darmstadt, 4.2.2005

Encarnação, José L.
Neuartige Anwendungen Virtueller
und Erweiterter Realität in Intelli-
genten Umgebungen (AmI) – Tech-
nologien und Trends
20 Jahre FZI
Karlsruhe, 21.2.2005

Encarnação, José L.
Das »ViVERA«-Projekt
»ViVERA«- Eröffnungsveranstaltung
Magdeburg, 22.2.2005

Encarnação, José L.
eLearning
TESI 2005
Maastricht, 22.3.2005

Encarnação, José L.
Virtual Charaktere – Die men-
schliche Mensch-Maschine-
Schnittstelle
20 Jahre Informatik in Rostock
Rostock, 1.4.2005

Encarnação, José L.
Ambient Assisted Living with spe-
cial focus on an ageing population
AmI-Gespräch
Darmstadt, 27.6.2005

Encarnação, José L.
Technologische Herausforderungen
intelligenter Umgebungen – Chan-
cen für Wissenschaft und
Wirtschaft
Acatech – Konvent für Technikwis-
senschaften der Union der deutschen
Akademien der Wissenschaften e.V.:
Arbeitssymposium des Arbeitskreises
»Kommunikationstechnik und Wis-
sensmanagement« in Berlin
Berlin, 28.6.2005

Encarnação, José L.
Technologische Herausforderungen
Intelligenter Umgebungen – Chan-
cen für Wissenschaft und
Wirtschaft
Berlin-Brandenburgische Akademie der
Wissenschaften. »Computer in der All-
tagswelt – Chancen für Deutschland?«
Berlin, 28.6.2005

Encarnação, José L.
Mixed Reality Anwendungen in
Intelligenten Umgebungen (AmI)
Saarbrücken, 1.7.2005

Encarnação, José L.
Die strategischen Forschungsziele
der Plattform Advanced Research
and Technology on Embedded
Intelligent Systems (ARTEMIS)
Europäische Technologieplattformen
Wiesbaden, 5.7.2005

Encarnação, José L.
Die Fraunhofer-IuK-Gruppe
Feldafinger Kreis
22.7.2005
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Encarnação, José L.
Jenseits von RFID – Technologische
Herausforderungen Intelligenter
Umgebungen
Fraunhofer Symposium RFID
Dortmund, 13.9.2005

Encarnação, José L.
User Interfaces in AMI-Environ-
ments
GI Jahrestagung. »Der Engpass Men-
sch – Computer-Interface aus der
Langzeitperspektive«
Bonn, 19.9.2005

Encarnação, José L.
Die Zukunft der HCI – Entwicklung:
Visionen und Ansätze
GI Jahrestagung. »Der Engpass Men-
sch – Computer-Interface aus der
Langzeitperspektive«
Bonn, 20.9.2005

Encarnação, José L.
Cross-Domain Engineering: Innova-
tion Fields and Perspective for
Computer Graphics
ProSTEP iViP Science Days
Darmstadt, 28.9.2005

Encarnação, José L.
Innovation
FINAKI. »Den digitalen Wandel aktiv
gestalten«
Malta, 6.10.2005

Encarnação, José L.
Mixed Reality In Product Develop-
ment
VR Conference
Neapel, 13.10.2005

Encarnação, José L.
Das Schließen der »Technologi-
etransferbrücke« zwischen
Forschungsprototyp und markt-
fähigem Produkt als Schlüssel zum
Erfolg von IT-Innovationen –
Konzepte, Produkte und erste
Erfahrungen
»Radikale Innovationen – der Weg in
die Zukunft«
Darmstadt, 14.10.2005

Encarnação, José L.
Ambient Intelligence (AmI) – The
New IT Vision Of Humans And
Intelligent Objects In Intelligent
Environments. – A paradigm shift
for multimodality and interaction
as well as a challenge for aware-
ness and presence technologies
Japan, 2.11.2005

Etz, Markus
Decision Centered Visualization -
Adaptive und interaktive Visual-
isierung in zeitkritischen Anwen-
dungen
11. deutschsprachige ESRI Kon-
ferenzMünchen, 10.5.2005

Etz, Markus
Providing of Dynamic Three-dimen-
sional City Models in Location-
based Services
Mobile Maps 2005 Workshop / Mobile
HCI 05
Salzburg, 19.9.2005

Fuhrmann, Arnulph
Real-Time Collision Detection for
Dynamic Virtual Environments
IEEE VR 2005, Tutorial #4
Bonn, 13.3.2005

Fuhrmann, Arnulph
Ontologies for Virtual Garments
Workshop towards Semantic Virtual
Environments (SVE)
Villars, Switzerland, 17.3.2005

Fuhrmann, Arnulph
Eurographics 2005. Tutorial 2 – Col-
lision Handling in Dynamic Simula-
tion Environments
Eurographics 2005
Dublin, Ireland, 29.8.2005

Fuhrmann, Arnulph
Virtual Prototyping of Garments
ProSTEP iVip Science Days 2005
Darmstadt, 29.9.2005

Funk, Wolfgang
A Framework for Data-driven Algo-
rithm Testing
Security and Watermarking of Multi-
media Contents VII
Bellingham, WA, USA, 20.1.2005

Funk, Wolfgang
Evaluation of Image Compression
Algorithms for Fingerprint and
Face Recognition Systems
IEEE Systems, Man and Cybernetics
Society Information Assurance Work-
shop (SMC)
West Point, NY, USA, 16.6.2005

Gabrecht, Sven
Web Content on Small Displays
Mobile Work Employs IT (MoWeIT)
Prag, 17.6.2005

Godehardt, Eicke
Virtual Learning World
Training, Education & Simulation Inter-
national (TESI) 2005 
Maastricht, 24.3.2005
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Graf, Holger
The Hybrid Desktop within Engi-
neering Environments. Hybrid
Objects – A Concept for the Seam-
less Integration of 2D and 3D User
Interfaces
HCI International 2005
Las Vegas, 25.7.2005

Graf, Holger
Towards Desktop Based VR for
Engineering Environments driven
by Autostereoscopic Technology
ProSTEP iViP Science Days. ViSiCADE -
Workshop; Briding the Gap between
CAD / CAE and VR
Darmstadt, 28.9.2005

Hahn, Volker
Future Challenges for Media Man-
agement & Monitoring
Future Challenges for Media Manage-
ment & Monitoring 
Darmstadt, 17.10.2005

Haist, Jörg
The W3DS-Interface of City-
Server3D
International Workshop on Next Gen-
eration 3D City Models
Bonn, 17.6.2005

Hambach, Sybille 
Die systematische Entwicklung von
eLearning-Angeboten
Landeskonferenz eLearning in Meck-
lenburg-Vorpommern
Warnemünde, 24.10.2005

Hambach, Sybille
Didaktische Vielfalt
Workshop »Didaktische Vielfalt«
Rostock, 24.11.2005

Hellenschmidt, Michael
Ambient Intelligence: Scenarios,
Challenges and Approaches
Annual AIR & D Workshop, 2005
Mont St-Michel, France, 26.4.2005

Hoffmann, Marcus
TRAVO
Fraunhofer Forum CeBIT
Hannover, 13.3.2005

Holweg, Daniel
Sicherheitskommunikation für
mobile Hilfsorganisationen
Berlin, 3.2.2005

Holweg, Daniel
Servingo
Fraunhofer Forum CeBIT
Hannover, 1.3.2005

Holweg, Daniel
GI-basierte IT-Werkzeuge zur
Unterstützung von Entscheidungs-
findung im Risikomanagement
BBK Expertenforum »Lösungen im
Risiko- und Krisenmanagement«
Bad Neuenahr, 2.5.2005

Holweg, Daniel
IT-Unterstützung für den ÖV
Traffic Day
Darmstadt, 17.5.2005

Holweg, Daniel
Potenziale des Geodatenmarktes/
der Geoinformationswirtschaft in
Europa
2. Delmenhorster Geoinformationsfo-
rum
Delmenhorst, 23.6.2005

Holweg, Daniel
Contribution of GI to eGovernment
eMunicipality
Kerman, Iran, 10.8.2005

Holweg, Daniel
3D Graphics and Spatial Informa-
tion
Fraunhofer Gesellschaft - Samsung
Forum & Workshop 2005
Seoul, 9.9.2005

Holweg, Daniel
Mobile Dienste für morgen
Mobile Anwendungen und Location-
based Services
Darmstadt, 22.11.2005

Jung, Yvonne
Realistic Real-time Hair Simulation
and Rendering
International Conference on Vision,
Video, and Graphics (VVG)
Edinburgh, UK, 7.7.2005

Klein, Konrad
Automatisierte 3D-Digitalisierung
aus Tiefenbildern
29. Heidelberger Bildverarbeitungsfo-
rum 
Darmstadt, 23.11.2005

Knöpfle, Christian
Template based authoring for AR
based service scenarios
IEEE Virtual Reality Conference (VR))
Bonn, 15.3.2005

Knöpfle, Christian
Augmented Reality. Trends und
Herausforderungen
8. IFF-Wissenschaftstage 2005
Magdeburg, 23.6.2005

Knöpfle, Christian
Styling and Real-time Simulation of
Human Hair
International Conference on Intelligent
Technologies for Interactive Entertain-
ment (INTETAIN)
Madonna di Campiglio, Italy,
30.11.2005
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Knuth, Martin
Self-Shadowing of Dynamic Scenes
with Environment Maps using the
GPU
Winter School of Computer Graphics
(WSCG) 2005
Bory, Tschechien, 1.2.2005

Kohlhammer, Jörn
Efficient GIS-based Interaction for
Emergency Management
Training, Education & Simulation Inter-
national (TESI) 2005
Maastricht, Netherlands, 24.3.2005

Kohlhammer, Jörn
Knowledge Representation for
Decision-Centered Visualization
Darmstadt, 8.4.2005

Kohlhammer, Jörn
Decision-Centered Visual Analytics
Visual Analytics Workshop
Darmstadt, 4.6.2005

Korten, Malte
StepMan
E12-Gipfel
München, 2.12.2005

Mader, Steffen
Der Einsatz von VR/AR-Methoden
zur Unterstützung von Wartungs-
und Instandhaltungsarbeiten im
Schiffsbetrieb
8. IFF-Wissenschaftstage
Magdeburg, 22.6.2005

Mainka, Mathias
Spielerische Motivation in Business
Anwendungen
GameDays 2005
Darmstadt, 24.5.2005

Mainka, Mathias
ContextControl – Ein Interface zum
Lernen
Workshop Game Based Learning
Rostock, 13.9.2005

Malo, Steffen
ELQ - eLearning Qualität
Landeskonferenz eLearning in Meck-
lenburg-Vorpommern
Warnemünde, 25.10.2005

Malo, Steffen; Diener, Holger ;
Martens, Alke 
Game Based Learning – Spiel oder
Ernst? 
Pre-Conference Workshop »Game
Based Learning« zur DelFI 2005
Rostock, 13.9.2005

May, Thorsten
Conversion and Encoding of Simpli-
cial Progressive Grids of Arbitrary
Dimension
Simulation and Visualisation (SimVis)
2005
Magdeburg, 4.3.2005

Müller-Wittig, Wolfgang
Ultra Portable Augmented Reality
for Industrial Maintenance Applica-
tions
Euro-Singapore ICT Co-operation
Event
Singapore, 26.1.2005

Müller-Wittig, Wolfgang
Learning Environments for
Orthopaedics – Challenges &
Opportunities
CAOS Asia 2005
Singapore, 15.4.2005

Müller-Wittig, Wolfgang
Home of the Future
HOME Entertainment 2015 Seminar
Singapore, 26.8.2005

Müller-Wittig, Wolfgang
Edutainment: Science and Culture
as Digital Experience
INFOCOMM Horizons 2005
Singapore, 29.9.2005

Müller-Wittig, Wolfgang
New Virtual Worlds – The Per-
anakans – A Digital Experience
The 18th Baba Convention - Raising
the Phoenix
Singapore, 18.11.2005

Nouak, Alexander
Informationssicherheit und Global-
isierung
IT-Security 2005 Partner Solution Days
Arabella Sheraton
München, 20.9.2005

Nouak, Alexander
Informationssicherheit und Global-
isierung
IT-Security 2005 Partner Solution Days
Steigenberger Hotel
Bad Homburg, 27.9.2005

Nouak, Alexander
Informationssicherheit und Global-
isierung
IT-Security 2005 Partner Solution Days
Dorint Am Rosengarten
Düsseldorf/Neuss, 5.10.2005

Oertel, Karina
EmoTetris for Recognition of Affec-
tive States
HCI International 2005
Las Vegas, 25.7.2005

Peter, Christian
Emotion Models and their Implica-
tions for System Design
Workshop Mensch-Maschine Interak-
tion, HCI 2005 Konferenz
Edinburgh, UK, 6.9.2005

Peter, Christian
A Wearable Multi-Sensor System
for Mobile Acquisition of Emotion-
Related Physiological Data 
Affective Computing and Intelligent
Interaction, First International Confer-
ence, ACII 2005
Beijing, China, 22.10.2005
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Peters, Jan
Integration of Mobile Agents and
Web Services
The First European Young Researchers
Workshop on Service Oriented Com-
puting (YR-SOC 2005)
De Montfort University
Leicester, UK, 22.4.2005

Peters, Jan
Fortgeschrittene Sicherheitsmecha-
nismen in Java
Presentation at CAST-Workshop on
Secure Software Engineering
Darmstadt, 19.5.2005

Peters, Jan
Mobile Computing: Secure Mobile
Agents
FH Darmstadt
Darmstadt, 3.6.2005

Peters, Jan
Integration von Web Services in
Java – Konzepte, praktische
Erfahrungen und Sicherheit-
saspekte
1. Kongress Web Services and Sicher-
heit
Darmstadt, 24.11.2005

Peters, Jan
Prediction of Delays in Public Trans-
portation using Neural Networks
International Conference on Computa-
tional Intelligence for Modelling, Con-
trol & Automation
Wien, 29.11.2005

Rantasa, Peter; Schmucker, Martin
Social Distribution Networks
Interactive Musicnetwork Workshop
2005
Wien, 5.7.2005

Sachpazidis, Ilias
Implementation of a Jabber-based
Medical Tele-consulting Application
INC 2005 - Fifth International Network
Conference
Samos Island, Greece, 6.7.2005

Sachpazidis, Ilias
Medication Adherence Monitoring
System Elaborating hl7 Messages
3rd ICICTH 2005 Conference, Interna-
tional Conference on Information
Communication Technologies in
Health
Samos Island, Greece, 8.7.2005

Sachpazidis, Ilias
Instant messaging communication
gateway for medical applications
IASTED International Conference on
Telehealth 2005
Banff, Kanada, 20.7.2005

Sachpazidis, Ilias
TeleHealth Networks: Instant Mes-
saging and Point-to-Point Commu-
nication over the Internet
ITBS 2005 – 3rd International Confer-
ence on Imaging Technologies in
Biomedical Sciences
Milos, Greece, 1.9.2005

Sakas, Georg
Context Based Retrieval in Multi-
media Anwendungen
GI FG 51
Bamberg, 22.2.2005

Sakas, Georg
Medizinische Technologie und Visu-
alisierung
Uniklinik Heidelberg
11.5.2005

Sakas, Georg
Kompensation von Bewegungsarte-
fakte im MRI
Kopfklinik Heidelberg 
14.7.2005

Sakas, Georg
vi us – Virtual Tooth Reconstruction
System 
European IST Prize Exhibition
Brüssel, 30.11.2005

Sakas, Georg
Virtual Simulation Technology:
Stand and Perspectives
Padova Radiooncology Conference
Padua, 13.12.2005

Santos, Pedro
An Integrated Approach to Virtual
Tape Drawing for Automotive
Design
HCI International 2005
Las Vegas, 27.7.2005

Santos, Pedro
UI Concepts of VR Systems for
Product Development
HCI International 2005
Las Vegas, 27.7.2005

Schmucker, Martin
Ein soziales Verteilungsnetzwerk
CAST-Forum Workshop on DRM /
Urheberrecht
Darmstadt, 10.2.2005

Schmucker, Martin
WG Music Protection: Technical
Overview
Interactive Musicnetwork Workshop
2005
Wien, 4.7.2005

Schmucker, Martin
Promotional and Commercial Con-
tent Distribution based on a Legal
and Trusted P2P Framework
CEC 2005
München, 22.7.2005

Schmucker, Martin
Perceptual Hashes
ECRYPT Summer School on Multime-
dia Security
Salzburg, 23.9.2005
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Schmucker, Martin
AXMEDIS Tutorial on Content Pro-
duction – Fingerprinting
1st International Conference on Auto-
mated Production of Cross Media
Content for Multi-channel Distribution
(AXMEDIS 2005)
Florenz, 1.12.2005

Schmucker, Martin
Alternative Distribution Models
based on P2P
1st International Conference on Auto-
mated Production of Cross Media
Content for Multi-channel Distribution
(AXMEDIS 2005): Virtual-Goods-Work-
shop
Florenz, 2.12.2005

Sevilmis, Neyir
Knowledge Sharing by Information
Retrieval in the Semantic Web
ESWC 2005
Heraklion, Greece, 29.5.2005

Sevilmis, Neyir
A Semantic Web Approach to CE
ICE 2005
München, 22.6.2005

Sevilmis, Neyir
Ein modellbasierter Ansatz für die
automatische Lokalisierung von
Web Services
Seminar Semantic Web & Semantic
Web Services
Darmstadt, 30.11.2005

Stahl, Rene
eNoteHistory – Kombination von
Bildverarbeitung und Data Mining
zur Klassifikation von historischen
Notenhandschriften
GI - Workshop
Karlsruhe, 1.3.2005

Stork, André
ACIS-Based Applications at IGD
Spatial HOOPS Seminar
Darmstadt , 28.4.2005

Stork, André
The Role of ACIS-Based Applica-
tions at IGD
JT User Group Meeting
Darmstadt , 12.10.2005

Stork, André
Simulierte Realität: Neue Ansätze
in der Optimierung von Produkt-
und Produktionsentwick-
lungsprozessen am Beispiel von
Crash-Simulation und Vlies-Produk-
tion
EuroMold 2005
Frankfurt am Main, 30.11.2005

Stork, André
Collaborative Mobile AR Applica-
tions for Car Design and Architec-
ture
EuroMold 2005
Frankfurt am Main, 3.12.2005

Urban, Bodo
Technology for Sharing Learning
Content
TESI 2005 
Maastricht, 24.3.2005

Urban, Bodo
Forschungsmarketing am Fraun-
hofer IGD Rostock. Vorlesung
Fakultät für Wirtschafts- und Sozialwis-
senschaften
Rostock, 19.10.2005

Urban, Bodo
Die IT-Forschungslandschaft in
Mecklenburg-Vorpommern
IT-Forschung aus MV trifft Wirtschaft
Berlin, 28.11.2005

Urban, Bodo
Ausgewählte Forschungsergebnisse
des Fraunhofer IGD Rostock;
(eLearning und Wissensmanage-
ment, Neue Konzepte für Mensch-
Maschine-Schnittstellen: Game
based Interfaces und Emotion
based Interfaces)
IT-Forschung aus MV trifft Wirtschaft
Berlin, 28.11.2005

Voskamp, Jörg
Emotion Studies in HCI – a New
Approach
HCI International 2005
Las Vegas, 25.7.2005

Voskamp, Jörg
Setting up a Multimodal Database
for Multi-study Emotion Research
in HCI
HCI International 2005
Las Vegas, 26.7.2005

Wesarg, Stefan
CT-basierte Analyse von Koronarar-
terien zur Unterstützung eines
TECAB-Grafting 
Bildverarbeitung für die Medizin
Heidelberg, 14.3.2005

Wesarg, Stefan
Navigationsunterstützung für mini-
mal-invasive Eingriffe in der Krebs-
therapie
Seminar des Forschungsschwerpunktes
E0400 des DKFZ
Heidelberg, 1.5.2005

Wesarg, Stefan
Supporting the TECAB Grafting
Through CT Based Analysis of Coro-
nary Arteries
International Workshop, Functional
Imaging and Modeling of the Heart
(FIMH)
Barcelona, 2.6.2005
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Wesarg, Stefan
AHA Conform Analysis of Myocar-
dial Function Using and Extending
the Toolkits ITK and VTK
Computer Assisted Radiology and
Surgery. Proceedings (CARS)
Berlin, 22.6.2005

Wesarg, Stefan
3D-Bildsegmentierung, 3D-Visual-
isierung und Bildkorrelation
Weiterbildungsveranstaltung für
Radioonkologen
Heidelberg, 19.11.2005

Wolthusen, Stephen D.
Molehunt: Near-Line Semantic
Activity Tracing
The sixth IEEE Systems, Man and
Cybernetics Information Assurance
Workshop
West Point, 17.6.2005

Wuest, Harald
Adaptive Line Tracking with Multi-
ple Hypotheses for Augmented
Reality
International Symposium on Mixed
and Augmented Reality (ISMAR)
Wien, 7.10.2005

Wundrak, Stefan
Using Semantics to Improve the
Compression and Interactive Visual-
isation of Large Plant Models
8. IFF-Wissenschaftstage 2005
Magdeburg, 22.6.2005

Yang, Bian
Cumulant-based Image Fingerprint-
ings
Security, Steganography, and Water-
marking of Multimedia Contents VII
San Jose, CA, USA, 18.1.2005

Yang, Bian
Integer DCT Based Reversible
Image Watermarking by Adaptive
Coefficient Modification
Security, Steganography, and Water-
marking of Multimedia Contents VII
San Jose, CA, USA, 19.1.2005

Zhou, Xuebing
Perceptual Hashing of Video Con-
tent Based on Differential Block
Similarity
International Conference on Computa-
tional Intelligence and Security (CIS)
18.12.2005

Patents

Automatisches Auswählen einer-
Ausführungeinrichtung
Michael Hellenschmidt, Thomas Kirste

Zentrieren von Bestandteilen bei
der Konstruktion eines Gegen-
standes oder einer Anlage
Sascha Schneider, Clemens Gross,
Frank Schmitt

TiDi-Browser
Gerald Bieber

Steuerung der Wiedergabe von
Audioinformationen
Gerald Bieber, Holger Diener, Malte
Korten, Mathias Mainka

Ein Verfahren zur Automatisierung
von verteilten, parallelisierten
Rechenprozessen in VR-Systemen
Johannes Behr

Omnidirektionales Monitoring für
nahtlose Videoaufnahmen (ODIM -
Automatisierte Videoaufnahmes-
teuerung für omnidirektionales
Monitoring)
Urs Krafzig

Verfahren und Vorrichtung zum
Erfassen biometrischer Merkmale
Martin Drahansky, Wolfgang Funk,
Ralf Nötzel

Sichere und legale Verteilung
wahrnehmbarer Inhalte über
Dateiaustauschbörsen und Peer-to-
Peer-Netzwerke
Peter Ebinger, Martin Schmucker,
Sebastian Schinzel

Anordnung und Verfahren zur
Messung physiologischer Parameter
Christian Peter, Eric Ebert, Kay Schu-
bert
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How to Find Us in Darmstadt

From the Freeway (A5, A67)
Freeway intersection (Autobahnkreuz)
Darmstadt – freeway exit »Darmstadt/
Stadtmitte« (city): Follow »Rhein-
strasse« through the city tunnel. At
the end of the city tunnel, turn left
and follow the »Cityring«. At the first
large crossing turn left into »Kirch-
strasse«. At the next large crossing,
turn right into »Landgraf-Georg-
Strasse«. Shortly before the next traffic
lights turn left into »Merckstrasse«;
the next side street on the left is »Run-
deturmstrasse«. Following this street
will lead you to »Fraunhoferstrasse«.
Turn right to find the institute´s
entrance.

From the Central Station
Near the main entrance (east) of the
central train station, you will find the
central bus station (ZOB) with the fol-
lowing connections:

Take Bus H (direction »Kesselhutweg«)
to »Alexanderstrasse/TU« and exit
there. Going back along »Alexander-
strasse« a little, turn left into »Erich-
Ollenhauer-Promenade«, which will
lead you straight to our main
entrance. Or take Bus K (direction
»TU/ Lichtwiese«) to »Luisenplatz«,
change to Bus L («Ostbahnhof«) to
»Teichhausstrasse« and exit there.
Going back along »Landgraf-Georg-
Strasse« a little, turn right at the se-
cond turning, the »Fraunhoferstrasse«.
Follow this street and you will find the
institute’s entrance on your right. 

From the Airport (Frankfurt) 
The shuttle bus »Airliner« transfers
passengers every (half an) hour from
Frankfurt airport (Terminal 1, bus stop
#14 or Terminal 2, Area D/E) to the
main station in Darmstadt. From the
central bus station (ZOB), which is
located at the east side of the central

train station, you take bus K (direction
»TU/Lichtwiese«) and exit at »Luisen-
platz«. Catch bus L («Ostbahnhof«)
and exit at »Teichhausstrasse«. Walk
back along the »Landgraf-Georg-
Strasse« a little and take the second
turning on the right (»Fraunhofer-
strasse«). Following this street, you will
find the institute’s entrance on the
right hand side. Or you take bus H
(direction »Kesselhutweg«) to the bus
stop »Alexanderstrasse/TU«. Exit there
and walk back along »Alexander-
strasse" a little, turn left, and the
»Erich-Ollenhauer-Promenade« will
take you straight to our main
entrance.

On Foot
From »Luisenplatz«, follow the pedes-
trian zone (»Rheinstrasse«) past
»Ernst-Ludwig-Square« with its statue
and past the castle. At the end of the
pedestrian zone follow »Landgraf-
Georg-Strasse«, and take the first
street turning on the left (»Fraunhofer-
strasse«). Follow this street. You will
find the institute´s entrance on the
right hand..
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How to Find Us in Rostock

From the Freeway (A19)
Exit the E55 (A19) freeway at »Rostock
Ost« or »Rostock Süd« and follow the
signs to »Zentrum/Hauptbahnhof (main
station)«. At the main station, turn
right and follow »Goethe-Strasse«.
Turn left at the next crossing (Goethe-
Platz) and follow the »Südring«. Turn
right at the first crossing and follow
»Erich-Schlesinger-Strasse«. At the first
crossroads turn left into »Rudolf-Diesel-
Strasse«. The »Rostocker Innovations-
und Gründerzentrum (RIGZ)« is located
at the end of this street. Our institute
is located at the rear of the RIGZ –
please follow the signs.

From the Freeway (A20)
Exit the E22 (A20) at »Rostock-Südstadt«
and follow the signs to Niendorf. On
the country road L132, follow the signs
to Rostock. Follow the »Nobelstrasse«
to the »Südring«. Turn right towards
the center of Rostock (»Rostock-Zen-
trum«). Turn right at the first crossing
and follow »Erich-Schlesinger-Strasse«.
At the first crossroads turn left into
»Rudolf-Diesel-Strasse«. The »Ros-
tocker Innovations- und Gründerzen-
trum (RIGZ)« is located at the end of
this street. Our institute is located at
the rear of the RIGZ – please follow
the signs.

From the Main Station
Take the #23 bus (direction «Mensa«).
Exit the bus at »Erich-Schlesinger-
Strasse« (2 stops). Follow »Erich-
Schlesinger-Strasse«, and turn left at
the first crossroads (»Rudolf-Diesel-
Strasse«). The »Rostocker Innovations-
und Gründerzentrum (RIGZ)« is loca-
ted at the end of this street. Our insti-
tute is located at the rear of the RIGZ
– please follow the signs.

From the Airport
There are flights to Berlin or Hamburg.
From here you can either take a train,
rent a car or take a shuttle service to
Rostock. There are also direct flights
from Berlin, Hamburg, Bremen, Dort-
mund and some other German cities to
Rostock-Laage airport available. From
this airport, take a taxi to Rostock.
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How to Find Us in Singapore

Our offices are located on the campus
of the Nanyang Technical University
(NTU), Jurong West. NTU is situated in
the south-western part, approximately
25 km from Singapore city center.

By Bus
Take Bus 179 or 199 at Boon Lay Bus
Interchange. Exit at the 3rd bus stop
from the NTU entrance. Walk briskly
for 5 minutes through Canteen A &
and across Carpark A (Keep to the
right of Carpark A). Take Lift NS1-1 to
the 5th floor. Use the intercom to
request entry to CAMTech.

By Taxi
The taxi fare from the airport is about
25-30 Singapore Dollars. The ride
takes about 30 minutes. Ask the taxi
driver to stop at the Administration
Building. Walk towards Carpark A
(Keep to the left). Take Lift NS1-1 to
5th floor. Use the intercom to request
entry to CAMTech.

By Car
Car owners, please park at Carpark A
and take Lift NS1-1. Use the intercom
to request entry to CAMTech.
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Information Service
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For further information, please tick the
according boxes and send or fax a
copy of this page to our Darmstadt
address.

Areas of Interest 

� Interactive Multimedia Appliances
� Industrial Applications
� Realtime Solutions for Simulation 

and Visual Analytics
� Virtual and Augmented Reality 
� Graphic Information Systems
� eLearning and Knowledge 

Management
� Cognitive Computing & Medical 

Imaging
� Security Technology in Graphics 

and Communication Systems 
� Communication and Cooperation 

(CSCW)
� Multimedia Communication
� Human Centered Interaction 

Technologies 
� Mobile Multimedia-Technologies 
� Entertainment Technologies
� Context-Based Visualization
� Secure Distributed Technologies
� Human Media Technologies

More information is also provided on
our Website www.igd.fraunhofer.de. 

Periodica and Brochures 

� another Annual Report
� Computer Graphik topics
� Selected Readings in Computer 

Graphics
� Ambient Intelligence
� Augmented Reality
� Collaborative Visualisation
� Cultural Heritage
� E-Learning und Knowledge Mana-

gement
� Electronic Commerce
� Games and Edutainment
� Human-centered User Interface 

Design
� INI-GraphicsNet
� Internet Life
� IT-based Teaching and Training
� New Media for Cultural Heritage
� Medical Technology
� Mobile Computing
� Security Technology
� Traffic and Mobility
� Virtual Engineering

Fraunhofer-Institut für Graphische 
Datenverarbeitung IGD
Unternehmenskommunikation
Fraunhoferstraße 5

64283 Darmstadt

Return Address

Last Name, First Name

Company

Position

Department

Address

ZIP Code/City

Phone

Fax

E-mailPhone

Date/Signature

Fax: +49 (0) 61 51 / 1 55-4 46
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