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1 Introduction

This article describes the develop-
ment of the INI-GraphicsNet, the
International Network of Institu-
tions for advanced education,
training and research and devel-
opment in Computer Graphics
technology, systems and applica-
tions. INI-GraphicsNet began in
1975 when Prof. José L. Encarnacao
founded the Interactive Graphics
Systems Group (GRIS) at the Tech-
nische Universitat Darmstadt. In
1999, the INI-GraphicsNet Founda-
tion was established.

Defining Computer Graphics
Computer graphics is the tech-
nology with which pictures, in
the broadest sense of the word
(synthetic graphics as well as
grayscale and color images), are
captured or generated, present-
ed, manipulated, digitally pro-
cessed in the appropriate form
for the respective application
and merged with other, non-
graphical application data. Com-
puter graphics also includes the
computer-supported integration
and manipulation of these pic-
tures with other kinds of data,
such as audio, speech and video
(to create multimedia systems)
as well as corresponding
advanced dialogue and interac-
tive technologies. Concepts
which characterize the impor-
tant topics of computer graphics
are, to name a few, visualizing
information, visual data mining,
visual computing, virtual reality
(VR), augmented reality (AR),
interactive Internet services and
secure image transmission and
communication.
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Figure 1: Globalization of Research

The INI-GraphicsNet, which facili-
tates research and development
and bridges the gap between
science and business, is established
upon the following pillars:

1. The network cooperates closely
with local universities. Through
cooperation agreements, the
network can participate in and
support university research.
The following advantages
result:

— Development of human
resources

— Participation in fundamental
research independent of
the market

- Integration of papers, the-
ses and dissertations

2. The decentralized structure of
the network makes it possible
to work closely with local com-
panies. With these agreements,
the INI-GraphicsNet grants
access to new markets with
their special demands and
goals.

3.

Research at the INI-GraphicsNet
ranges from applied commis-
sioned research to the devel-
opment of prototypes of tech-
nology or, respectively, appli-
cations. The decentralized
structure of the network
allows the INI-GraphicsNet to
call upon a broad spectrum of
up-to-the-minute core compe-
tencies, highly qualified expert
opinions and R&D knowledge
at the cutting edge of interna-
tional development.

By establishing a global
research forum with sites on
three continents, the founda-
tion for the globalization of
research has been laid. This
globalization will provide the
following advantages for its
institutions:
— Enable access to markets in
other geographic regions
— Develop internal synergies
in the INI-GraphicsNet and
strengthen its own research
potential.




Because of this structure, the insti-
tutions of the INI-GraphicsNet are
able to transform the results of their
research directly into effective
products tailor-made for companies
and organizations. The INI-Graph-
icsNet Foundation, which is the
framework of the network, plays
an important role. The institutions
of the INI-GraphicsNet are split
into three main groups: the Fraun-
hofer institute, the Computer
Graphics Center and the universities.

The first group include:

— Fraunhofer Institute for Com-
puter Graphics (IGD) in Darm-
stadt with its Applications Cen-
ter for Computer Graphics in
Chemistry and Pharmaceutics
(AGQ) in Frankfurt am Main
and the branch of the institute
of the 1GD in Rostock

— Fraunhofer Center for Research
in Computer Graphics (CRCG)
in Providence Rhode Island

— Centre for Advanced Media
Technology (CAMTech) in
Singapore

The second group is made up of:

— Computer Graphics Center,
also located in Darmstadt and
Rostock

— Centro de Computacao Grafica
(CCQG) in Coimbra, Portugal

The university group consists of:

— Interactive Graphics Systems
Group (GRIS) at the Technische
Universitdat Darmstadt

— University of Rostock, Johann
Wolfgang Goethe University in
Frankfurt am Main

— Brown University and the
Rhode Island School of Design
in Providence, Rhode Island

— Nanyang Technological Univer-
sity in Singapore

— Universidade do Minho in
Guimaraes, Portugal
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Figure 2: Technology transfer within the INI-GraphicsNet

Chronological Development of
INI-GraphicsNet

Since 1975, the international
interest in teaching and research
in computer graphics has grown,
spreading from Darmstadt with
the Computer Graphics Network.
In Germany, the Interactive
Graphics Systems Group (GRIS)
was established at the Darmstadt
University of Technology in 1975.
Then in 1984, the Computer
Graphics Center (ZGDV e.V.) was
founded as a non-profit society.
Three years later, in 1987, the
Fraunhofer Society opened its
doors with the Fraunhofer Work
Group for Computer Graphics
(now called Fraunhofer IGD).

Since then, other institute divi-
sions of Fraunhofer IGD have
been established in Rostock,
Frankfurt, Providence, Rhode
Island, and Singapore, as have
those of the ZGDV in Rostock and
Coimbra, Portugal. With these
national and international facili-
ties, the personnel foundation
and the spectrum of expertise
continues to grow and as such,
the INI-GraphicsNet is represent-
ed in the important global mar-
kets of Europe, the United States
and Asia. With this network, we
not only can record the fast,
global developments, we are also
in the position to actively in-flu-
ence them. With 300 employees,
475 scientific assistants and a
budget of approximately DM 72
million in 2000, the INI-Graphics-
Net's international network is the
world's biggest research institute
in computer graphics.
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2 The INI-GraphicsNet: Portrait of
the Individual Institutions

2.1 The Interactive Graphics Systems
Group (GRIS) at the Darmstadt
University of Technology

The main task of the Interactive
Graphics Systems Group (GRIS) in
the computer sciences depart-
ment at Darmstadt University is to
teach and conduct basic research
independent of the market. As
the foundation and germination
of the »Computer Graphics Net-
work,« it also upholds the qualifi-
cations of the scientific employees
of the institutions in Darmstadt.

At the GRIS’s center for teaching
and research is the interactive,
graphic-supported dialog (person-
to-person as well as person-to-
computer), with all of its opportu-
nities for support.

In the courses at GRIS, the
basics, as well as a large variety of
specialized and application-specific
topics, are offered during a 3-
semester cycle, in seminars and
practical courses. In the frame-
work of projects outside of the
classroom and of theses, these
topics can be approached in
depth and with regard to specific
applications.

The notable research being con-
ducted in the fields of computer
assisted learning and 3D graphics
computing are scientific topics at
the forefront of economic use.
Projects supported by third parties
with the goal of converting scien-
tific knowledge into fundamental
development (as supported by the
EU) are also undertaken at GRIS.
These grant opportunities to
make the fundamental know-how
available within university groups
quickly and directly economically
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useful while supplying the market
independent research with
reports of present economic
needs.

2.2 The Computer Graphics Center
(ZGDV)

With the establishment of the
ZGDV, a European forum for thor-
ough, application-specific train-
ing, research and development in
the field of computer graphics
was created. The ZGDV is a non-
profit organization for the
advancement of computer graph-
ics. Members of the organization
are the Darmstadt University of
Technology, the Fraunhofer Soci-
ety, the University of Rostock and
over thirty renowned institutions
from industry, business and
research.

The institutions in Frankfurt,
Rostock and Coimbra are involved
with the following sectors:

- Intelligent Online Services

— Visual Computing

- Mobile Information
Visualization

— Infrastructure for New Media

- Digital Storytelling

— CAD & Telematics as well as
CAE & Multimedia

2.3 The Fraunhofer Institute for
Computer Graphics (IGD)

The spectrum of studies conducted
at the Fraunhofer Institute for
Computer Graphics (IGD) ranges
from application-specific funda-
mental research, e.g. algorithms,
to the creation of prototypes of
applications and systems (hardware
and software) as well as their
adaptation to specific customer
requirements. Through its
research and development work,

the institute helps to establish
and institute computer graphics
around the world as a technology,
as a tool and to influence it with
its own products and methods.
The R&D projects relate directly to
actual problems in industry, trade,
traffic and service.

Specifically, the Fraunhofer
institutes work in the following
fields (to name just a few):

— Document Processing and
Communication

— Visualization, Virtual Reality
and Augmented Reality

- Geographic Information Systems

— Security Technology in Graphics
and Communication Systems

— Multimedia and Interactive
Communication Systems

— Computer Graphics for Educa-
tion, Training and »Lifelong-
Learning«

— Mobile Multimedia Technology

— Global Visualization Services
and Working Environments

— Computer Graphics in
Medicine, Chemistry and
Pharmacy



3 The INI-GraphicsNet Foundation
The purpose of the INI-GraphicsNet
Foundation, established on
September 17, 1999 as a non-
profit incorporated foundation
with legal capacity and headquar-
tered in Darmstadt, is to promote
scientific research and develop-
ment in the field of computer
graphics. For this it grants project-
specific funds to research and
development institutions of the
INI-GraphicsNet, which may only be
used for carrying out non-profit
projects. It is a sort of frame,
which in this function represents
the common interests of all of the
INI-GraphicsNet's institutes.

On June 17, 1999, T-Telematik
Venture Holding GmbH (T-Venture),
a total subsidiary of Deutschen
Telekom AG as well as Fraunhofer
IGD representing the Fraunhofer
Society and the Computer Graphics
Center (ZGDV) in Darmstadt
signed a basic agreement in order
to strengthen the activities of all
participating institutions in the
INI-GraphicsNet with private
financing. Through this coopera-
tive effort, spin-offs by institute
employees are to be supported,;
the goal is to market the technol-
ogy (products and processes)
developed at these research insti-
tutions.

Among the foundation'’s future
studies are quality management
(in accordance with ISO 9000),
reuse of software, promotion of
education and training as well as
the development and securing of
patents and industrial property
rights (IPR, copyrights, trade-
marks, etc.).

W Darmstadt, Germany
M Rostock, Germany g0 8%
m Coimbra, Portugal b

Providence, USA 15%
71%

Singapore
M Frankfurt, Germany
Total: 257

9% 3% 2%
o

99 3% 2%
o
7% 7%

15% 15%

Total: 302 Total: 303

1997 1999 2000
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Figure 4: Expansion of Budget of the INI-GraphicsNet

4 Development of Human
Resources and Budget

As of March 2000, the INI-Graphics-
Net, with over 300 employees (of
which there are 250 scientists, 30
people with doctorates and 8 pro-
fessors) and almost 460 scientific
assistants with a budget of DM 72
million (including investments in
2000), is the world’s largest research
association in the field of computer
graphics and graphic interactive
information and communication
technology. Of particular impor-
tance is the constantly growing
portion of overseas personnel and

revenue. In 1997, this portion
made up just 11% of the budget;
in 2000 it will increase to 17%. In
the same period, the portion of
employees overseas increased
from 14% to 21%.
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5 Transfer of Technology of Great
Importance

An important field within the
INI-GraphicsNet is the topic of the
transfer of technology. In order to
ensure the efficient and compre-
hensive transfer of knowledge,
the following mechanisms and
platforms are available in the net-
work: ZGDV forums, technology
laboratories as well as competency
and demonstration centers.

5.1 ZGDV forums:

The ZGDV forums ensure that
companies, particularly mid-sized
business and various organiza-
tions in a particular field, work
together. Together, members of
the forums can prepare, plan and
attend to tasks and projects more
cost effectively than they would
be able to individually. Within
each forum, problems are dis-
cussed and solutions are worked
out. These will be evaluated in
the context of test runs and pilot
projects sponsored by the forums.
The following forums have
already been founded:

— IKTT - Forum for the Transfer
of Information- and Communi-
cation-Technologies

— ISMV - Forum for Information
Services Mecklenburg-Vorpom-
mern

- InGeoForum - Information and
Cooperation Forum for GeoData

— MMSC - Multimedia Support
Center Hessen

— CAST - Competence Center for
Applied Security Technology

— INI-Graphics-Alumni — Forum

— OpenSG - Open Source Scene-
graph Forum
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5.2 Technology laboratories, com-
petency and demonstration centers
As opposed to the forums, the
technology laboratories and the
competency and demonstration
centers have a different task. The
departments of the INI-GraphicsNet
pursue a special infrastructure in
the technology laboratories in
order to support their specific
research and development work.
These laboratories are a kind of
»early investment« provided by
participating companies and, as
such, represent a special service
for industry.

Competency and demonstration
centers are cross-department or
cross-institute activities on the
basis of a locally distributed
infrastructure that serves presen-
tations and acquisitions. These
centers invest in new core compe-
tencies, which can then be used
by industry very early on.

The following technology labo-
ratories and the competency and
demonstration centers are currently
operating around the world in the
INI-GraphicsNet:

Technology Labs und Demon-
stration Centers

Agentsheets Demonstration
and Support Center Europe
Multimedia Communication
Multimedia Content Produc-
tion

Multimedia Development
Center

Communication and Coop-
eration Lab

Mobility Lab

Visual Computing Lab
Virtual Engineering Lab
VR-Technology Lab
AR-Technology Lab
X-Reality Lab

Electronic Business

Competence Centers

3D Communication

Digital Storytelling
Distributed Lab for Publishing
Firewall Lab

Technology und Application
Center GIS/FM

Windows NT Development
and Solution Center



6 Support of Spin-offs

6.1 Tomorrow’s fortune: Exploiting
the results of research

In order to be able to exploit the
results of research it is increasingly
important to secure new develop-
ments with patents and industrial
property rights (IPR, copyrights,
trademarks, etc.) both nationally
and internationally. These in turn
lay the foundation for the spin-off
companies already founded
(CAPCom, MedCom, MediaSec,
vrcom) that are responsible for
the actualization of the results of
research. The establishment of the
foundation and the cooperation
with T-Venture has cleared the
way for the founding of more
businesses.

The combination of applied
research and development and
the commercial marketing by
spin-off companies is unique on
the European and international
»computer graphics R&D land-
scape.«

6.2 INI-Graphics Investitions
Holding GmbH

In the departments of every INI-
GraphicsNet institute, applied
research is transformed into inno-
vative solutions. The results of
projects are used by industry and
business to make profits. In order
to support this process even more,
INI-Graphics Investments Holding
GmbH was founded. The starting
gates for the Darmstadt based
financing company were opened
on September 24, 1999.

This company'’s task is to sup-
port the spin-offs from the INI-
GraphicsNet. An initial investment
volume of DM 10 million has been
provided by T-Venture. Aside
from providing the capital, INI-
Graphics Investitions Holding
GmbH also supports the develop-
ment of business plans as well as
the management of the newly
founded companies.

6.3 CAPCom GmbH

The CAPCom Technology Consulting,
Development and Distribution
GmbH was the first INI-GraphicsNet
spin-off.

Since being established on July 1,
1996, its task has been the market-
oriented expansion and marketing
of INI-GraphicsNet's research and
development achievements. The
focus has been on marketing and
sales, system integration, consulting
and participation. The marketing
and sales activities aim especially
to introduce to the market devel-
opments that have not yet been
capitalized upon. In the field of
system integration, highly inte-
grated, user-oriented, ready to
use solutions are created.

CAPCom also offers competent
consultation and training for its
innovative software develop-
ments. For all customers and part-
ners, then, a distinct interface to
their performance and desires is
offered.

6.4 MediaSec Technologies LLC
MediaSec, founded in 1996, con-
centrates on the field of data
security in the multi-media
branch. With its patented water-
mark technology, the company is
targeting e-commerce sectors in
the areas of copyright, business
security, privacy, document
authentication and integrity. The
innovative technology can be
integrated with or connected to
e-commerce servers, DVD-players
and digital cameras.

With its newest product, Media-
Sign, the company has optimized
the ability to encode access autho-
rization to documents (similar to
signatures on a check) with a digi-
tal watermark. With the develop-
ment of the security system Spider-
Cop, the immense demand for copy-
right or document security for the
Internet was addressed. It allows
users to strengthen security by
authenticating sales contracts or
detecting the misuse of copyrights.

6.5 MedCom GmbH

Founded in October 1997, MedCom
has specialized in applications for
the medical field. The software
system »InViVo« developed at
Fraunhofer IGD is being further
developed by MedCom and will
be marketed as a commercial
product. InViVo is a visualization
platform for medical examination
data such as those created in radi-
ology (CT, MRI). The project EU-
TelelnViVo signifies a portable,
tele-medicine-ready workstation

CG topics Special Edition 41



that enables easy, freehand
recordings of 3D ultrasound data.
During pregnancy examinations,
the doctor can use the data gen-
erated to create a profile of the
child early on. Furthermore, the
records of a set of 3D ultrasound
data can be transmitted to a dis-
tant expert for tele-consultation,
e.g. through the Internet.

6.6 vrcom GmbH

The company for immersed
visualization solutions, vrcom
GmbH, founded in October 1998,
is the first spin-off realized in the
framework of the cooperation
between T-Venture and Fraun-
hofer IGD.

The company offers a broad
spectrum of services: interactive
work with digital prototypes and
their various visualization possibil-
ities, which are productively
applied in the industry’s develop-
ment departments. Thus, vrcom
sells high-end technology that has
already made the journey from
research to product. The compa-
ny’'s core area is the marketing
and continued development of
the VR system »Virtual Design«
originally developed at Fraun-
hofer IGD. The system’s main area
of application is the creation of
digital prototypes used, for exam-
ple, in the automotive industry or
for virtual factory planning.

6.7 Future spin-offs

Additional spin-offs are under dis-
cussion or being planned in the
fields of, among others, tele-
medicine, training and music on
the Internet.
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7 Outlook and Research Agenda
The rapid developments in tech-
nology and the short innovation
cycles will lead in the future to big
changes in the information and
communications sector. On the one
hand, the necessary hardware
components will become smaller,
cheaper and more powerful. On
the other hand, this development
will be strongly influenced by
technological trends that are even
now being largely influenced by
the INI-GraphicsNet’s departments.

Additional applied research and
development in these fields is
urgently needed. The INI-Graphics-
Net has thus laid out a research
agenda for the next 10 years (up
to 2010; see illustration ). The fol-
lowing questions are at the heart
of the matter:

How will computer graphics,
the interaction with computers
and the visualization of infor-
mation develop in the next 10-
15 years?
— What expectations do these
technologies meet until 2010?
— Which innovative possibilities,
for applications as well as tech-
nology, will be available if IT,
telecommunications and micro-
electronics are combined with
computer graphics?

Building upon existing core com-
petencies and market potential, new
know-how is being created at INI-
GraphicsNet. In the framework of
industrial projects and commissioned
research, prototypes and innovative
applications are already being
developed. Among them are pro-
jects in the following fields:

Future Trends

Enabling Technologies

Emerging Technologies

— Human Media Technology

— Augmented Reality

— Digital Storytelling

— Integrated, Interactive
Broadcasting

— Multimedia Workspaces

— Interactive Appliances

Service Assistance

investments)

Technology Labs

Develop prototypes for
systems and applications;
use existing core
competencies

(research open issues)

(1995 - 2003) (1998 - 2006)

Strategic projects (Leitprojekte)

— Integrated Virtual Product Realization

— Augmented Reality in development,
production, and service applications

— Multimedia Workplaces of the Future

— Electronic Multimodal Interfaces and

Advance basic core competencies

Develop new competencies

Coordination, brokering and t
management of
commercialization

Advanced Labs (basic funded

— Collaborative Engineering, Digital
Storytelling, Firewall, X-Reality, IIB,
Office Plus, Multimedia Workshop

Demo Centers, Competence Center,

Look for IPR and SW Reuse
in these areas

(2000 - 2010)

Figure 5: Research agenda of the INI-GraphicsNet




— human-oriented interaction
and visualization

— augmented reality

— digital storytelling

— integrated, interactive internet
broadcasting

— multimedia workplaces

— multimedia appliances

The Federal Ministry of Education
and Research (BMBF) supports these
efforts in that it financially sup-
ported 3 lead projects in which
Fraunhofer IGD and the ZGDV
extensively participated in 1999.
The projects ARVIKA, MAP and
EMBASSI are three of the six winners
of the 1999 Idea Competition for the
field »Human-Technology-Inter-
action in the Knowledge Society.«
What's more, IGD and ZGDV have
been participating on the lead
project iViP. Leading projects rep-
resent futuristic key technology
that ought to improve and ease
people’s orientation in the infor-
mation world of the future.

7.1 ARVIKA — Augmented Reality
for development, production and
service

The project »ARVIKA« has »an eye«
on the future. The new technology
of the so-called »Augmented
Reality« (AR) is being researched
and developed as a new form of
human-technical interaction for
the support of work processes in
development, production and
service. This technology makes it
possible to place virtual objects in
the real world.

The craftsman of the future will
wear glasses on which two pencil-
thin video cameras are mounted.
These cameras will be connected to
a »wearable computer« that the
craftsman will wear on like a belt.
As such, technicians can move freely
as they work: no longer will they
have to keep a constant eye on the
complicated schemata and assem-
bly instruction as is normal in, for
example, the automotive industry.
If a technician should have difficulty
assembling an automobile motor,
then the computer graphic will be
displayed in the lenses of the data
glasses and assistance will be pro-
vided through headphones.

AR technology will conquer
numerous complex fields of work in
the future. The spectrum of appli-
cation possibilities is vast: AR can be
used, say, in servicing machine or
plant construction, in automobile
assembly or in the operating room.

The variety of the participants
on the »ARVIKA« project confirms
this: under the consortium leader-
ship of the Siemens Corporation,
working alongside Fraunhofer
IGD and the ZGDV, are companies
from the automobile and airplane
industries such as DaimlerChrysler,
mid-sized structured companies
from the machine tool and pro-
duction machine sectors as well as
integrators and service suppliers
such as Deutsche Telekom.

7.2 MAP — Mobile multimedia
workplace of the future

In light of society’s, the private
sector’s and business’ growing
dynamism and mobility, it is
becoming increasingly important
to be able to react to changing
situations quickly and flexibly. The
MAP project offers for this pur-
pose the multimedia workplace of
the future.

In the future, computers will be
available to users everywhere and
will be used like a human assis-
tant. Manageable, portable com-
puters will be connected to the
intranet and the Internet and will,
for example, enable architects at
a construction site to access deli-
cate documents. All information
and survey data of a construction
site can be saved and called up
visually on the appropriate equip-
ment, on location. For specific
questions, experts who are far
away can be consulted. In another
development phase, small cam-
eras will be able to convey the
actual situation to external advi-
sors via the Internet. Thus, the
MAP can support everyone
involved in the construction —
from inquiries of the first con-
struction site to the completion of
the building.

This, however, by no means
exhausts the multimedia applica-
tions: new office computers can
make appointments with a busi-
ness partner on their own, trans-
fer incoming phone calls and even
answer standard questions by
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mail or e-mail. Just one question
and the electronic assistant begins
its search through the Internet for
the answer. Users, then, no longer
need to operate complicated pro-
grams; computers will understand
their speech input. The multimedia
workplace of the future will have
a human face — a small, friendly,
chubby face, the so-called Avatar,
will make excited gestures at the
telephone when there is an
important incoming call or looks
relaxed if the call isn't urgent.

All in all, there are 32 partners
from industry, small and mid-sized
businesses participating in this
universally applicable project being
led by Alcatel SEL AG in Stuttgart.

7.3 EMBASSI - Electronic Multi-
media Operating and Service
Assistance

Suiting the operation of technical
systems to human needs is the
task the EMBASSI project must
tackle. In the home of the future,
appliances are intelligent and
interconnected. Thus, the stove
calls out when the house husband
is sitting in front of the television
instead of taking the perfectly
browned roast out of the oven.
Or the assistant »notices« the
grandmother’s preference for
murder mysteries and tapes a
thriller on its own.

Controlling these appliances
should be self-explanatory and thus
so easy a child could do it with the
help of the »EMBASSI-operating
assistance.« As such, conventional
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appliances will be easier to use
and complex possibilities, such as
making use of the Internet
through the television and set-top
boxes, will be brought to the pub-
lic at large, scientists forecast. The
interactive user interface of the
EMBASSI system can be integrated
into kitchen appliances, televi-
sions or computers. An alternative
to this, the mobile assistant can
be used as a kind of remote con-
trol that uses infrared of radio
transmission to contact appliances.
The user can thus initiate the con-
trol’s functions and operate the
appliances from any location.

Equipment can be voice or ges-
ture operated. As such, EMBASSI
can be used not only at home but
also in the car and at public ter-
minal systems, which would meet
the needs particularly of handi-
capped users. In the near future,
then, operating a multifunctional
ticket machine could become
intuitive for every user.

In order to optimize the transfer
of modern interface technology
from the company laboratory to
consumers, EMBASSI is working
with a broad spectrum of industri-
al partners. Along with the con-
sortium leader Grundig, compa-
nies such as Sony and Bosch, sev-
en small and mid-sized compa-
nies, three universities as well as
four interdisciplinary research
groups are involved.

8 International Certificate Program
for New Media (ICPNIM)

The ICPNM program
(http://www.icpnm.org) is the cor-
nerstone of the INI-GraphicsNet
contribution to globalizing the
professional qualification in New
Media and to »lifelong learning
and training.«

The ICPNM was established in
October 1998 by Fraunhofer CRCG
together with the Rhode Island
School of Design (RISD). ICPNM is
geared towards serving the needs
of of computer science or design
graduates, as well as business pro-
fessionals employed in the fields of
media, design and marketing and
management. The latter aspects
are brought into the program by
the Media and Communication
Management (MCM) Institute of the
University of St. Gallen, Switzerland.

The program enables those
coming in from other fields to
harness new technology for multi-
media presentations in various
media, desktop publishing or
cross-media publishing with
emphasis information technology
as well as design and marketing.



9 Literature
Detailed information about the
INI-GraphicsNet's institutions and
the completed research work is
published regularly in various
information brochures.
Particularly worthwhile in this
regard is the TOPICS »INI-Graphics-
Net Special Issue« edition, which
includes information about all INI-
GraphicsNet’s members and the
branch brochures. These brochures
(e.g. Security Technology, Virtual
Reality and Augmented Reality)
explain the competencies of the
INI-GraphicsNet for individual fields

or topics, provide a brief overview
of the present work, and lists who
to contact for more details.

The information can be obtained
from the IGD’s press office:

INI-GraphicsNet
Public Relations
Bernad Lukacin
Rundeturmstr. 6
64283 Darmstadt, Germany

Tel: +49 (0)6151 / 155 - 146
Fax:  +49 (0)6151/ 155 - 446
email: lukacin@igd.fhg.de

10 Contact

INI-GraphicsNet

Prof. Dr.-Ing. Dr. h.c. Dr. E.h.
José L. Encarnacéo
Rundeturmstr. 6

64283 Darmstadt, Germany

Tel: +49 (0)6151 /155 - 130
Fax:  +49 (0)6151/ 155 - 199
email: jle@igd.fhg.de
http://www.inigraphics.net/
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