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Main Core Competencies

— Agent Technology

— Animation

— Augmented Reality

— Auvatars

— Computer Supported
Cooperative Work (CSCW)

— Computer Vision

— Data Exchange

— Graphical Information
Systems (GIS)

— Graphical User Interface

— Human Computer
Interaction (HCI)

— Imaging

— Image Processing

— Internet, Intranet

— I*net-based Learning
and Training

— Mobile Computing

— Modeling

— Multi/Hyper Media

— Multimedia Data Bases

— Networking,
Telecommunication

— Neuronal Nets and
Evolutionary Algorithms

— OO-Framework and
Compound Document
Architecture

— Perceptual Computing

— Printing & Publishing

— Product Data Technology
(PDT)

— Radiosity & Raytracing

— Secure Image
Communication

— Security Technology

— Simulation

— Telework, Telecooperation,
Telelearning

— Video Computing

— Visual Computing

— Virtual Reality

— Visualization

Computer Graphics

is the technology with which
pictures - in the general sen-
se (synthetic graphics as well
as grayscale and color images) -
are generated or acquired, man-
aged, displayed, and processed
in an application-oriented man-
ner by means of computers, and
with which pictures are also
correlated with non-graphical

Main Application Domains

— Automotive industry

— Architecture, Interior
decoration, design

— Bank and insurance business

— Biotechnology

— Air and space travel systems

— Chemical and pharmaceu-
tical industry

— Cultural Heritage

— Education and training

— Entertainment

— Facility management

— Marketing and advertising

— Mechanical engineering

— Medicine and medical
technologies

— Microelectronics

— Mobile information
systems

— Online services and
new media

— Pollution control

— Print machines

— Public administration

— Publishing trade

— Ship construction

— Social and public health,
support of older and dis-
abled persons

— Software industry

— Telecommunication,
networking and
service providers

— Telematics

— Telework Technologies

— T.V. Stations

— Tourism

— Transport and Traffic

application data. The term
»computer  graphics«  also
implies the computer-aided inte-
gration and handling of these
pictures synchronized with other
data types; e.g., audio, text and
video (multimedia systems), and
the advanced dialogue tech-
niques associated with these
data types.
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Stefan HaBinger, Prof. Dr. Bodo Urban

This issue of CG Topics introduces
new strategic research and devel-
opment activities in the field of
information and communication
technologies (ICTs) and media
technologies at the INI-Graphics-
Net location in Rostock.

Current subjects are:

— Electronic business infrastruc-
ture services and Internet mar-
keting platforms (Projects:
Business-MV, NetworkedCity),

— Advanced/Extended Virtual
Reality technology and applica-
tion fields e.g. in the regional
ship building and maritime
industry (Projects: EVRES,
ExtendedVR)

— Digital product development
services and advanced telecom-
munication infrastructures
(Projects: iViP, PDM Backbone,
Tele-Coop)

— Intelligent services, mobile
appliances and assistance (Pro-
jects: Electronic Exhibition
Guide, Electronic Shopping List)

— Digital media broadcasting ser-
vices (Projects: MUBIS Toolbox)

The content of this issue lays spe-
cial emphasis on joint projects
between both the Fraunhofer
Institute for Computer Graphics
(IGD) and the Computer Graphics
Center (ZGDV) in tight coopera-
tion with external partners such
as:

— Business-MV, the dedicated
business networking platform
for Mecklenburg-Vorpommern
and

— EVRES: Introducing Virtual
Reality technology in the Ship
Building industry.

Efficient information access to

world wide knowledge is one of
the information society’s chal-
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lenges. In the field of information
access and retrieval, advanced
personalized agents for informa-
tion retrieval are developed in
Business-MV. Access to business
information is realized via feder-
ated database concepts enabling
to combine different sources of
information such as regional and
interregional enterprise databas-
es, business directories and infor-
mation broker databases related
to products and services of enter-
prises.

As part of the inter-regional
project NetworkedCity, transna-
tional IT infrastructures to intra-
link various regional business net-
works and to offer unique access
points to different economic
development activities are being
developed.

Introducing VR technology in
the ship building industry is the
main goal of the EVRES project.
Efficiency gain and cost-benefits
resulting from lead-time reduc-
tion of the product development
process is an important economic
factor in the ship building indus-
try sector. EVRES will demonstrate
a project vision using advanced
VR technologies and facilities. The
project is one of the pilot projects
funded by the BMBF and works
on realizing digital mock-ups of
ship products and systems in the
maritime industry sector.

ExtendedVR introduces a con-
cept for extending virtual reality
systems towards augmented reali-
ty. It enables rear-projection sys-
tems to support traditional aug-
mented reality tasks by presenting
a solution to the occlusion prob-
lem.

Objective of the BMBF joint
strategic project iViP is to lead the
evolution of new integrated virtu-

al product development services
and infrastructures. Next genera-
tion telecommunication and tele-
cooperation services i.e. service on
demand to support the collabora-
tive engineering teamwork are in
development at ZGDV. The pro-
ject iViP is the most important
strategic R&D project in Germany
in the field of Integrated Virtual
Product Development.

Emerging technologies in the
field of mobile appliances, intelli-
gent appliances and mobile assis-
tance lead to advanced human
computer interaction. Two exam-
ples are given in this issue. The
Electronic Exhibition Guide real-
izes a guiding assistance for palm-
sized computers and is thereby
founding a new generation of
personal assistant for fairs and
exhibitions. It has been used at
the CeBIT 2000. The Electronic
Shopping List is part of the strate-
gic innovation initiative »Electron-
ic Assistance« and implements
assistance for everyday situations
via personal palm-sized computers.

The MUBIS-Toolbox supports
interactive management of multi-
media information for Digital
Media Broadcasting based on a
Multimedia Basic Instruction Script.



German Abstract

Business-MV  ist ein  neuer
Bestandteil der Diensteplattform
des Landesinformationssystems
MV-Info zur Unterstitzung der
Kommunikation und Kooperation
von kleinen und mittleren Unter-
nehmen ({ber das Internet.
Schwerpunkt der Arbeiten des
Fraunhofer IGD Rostock ist die
Entwicklung personalisierter agen-
tenbasierter Dienste. Auf der Basis
von detaillierten User-Profiles und
unter Einsatz autonomer mobiler
Agenten werden dem Anwender
effiziente Information-Retrieval-
Mechanismen zur Verfigung
gestellt.

Agent based Services In

Business-MV

Claudia Herzig, Brit Hockauf, Prof. Dr. Bodo Urban

Introduction

The state Mecklenburg-Vorpom-
mern is characterized by a large
number of small and medium-
scale enterprises. There is only a
small chance for these enterprises
to receive large commission or to
process complex projects on their
own. Cooperation with other
enterprises is essential, but huge
additional costs for work coordi-
nation are involved. Given the
increasing size of projects and a
tight time frame, coordination
tasks become more complex and
labour-intensive — especially if
work must be performed at the
same time but in geographically
distant places.

The goal of the project Busi-
ness-MV is the development and
deployment of Internet-based
information- and communication
services to support cooperation
between small and medium scale

enterprises in Mecklenburg-Vor-
pommern. These services will be
integrated into the authorized
regional information system for
Mecklenburg-Vorpommern MV-
Info.

Business MV is a cooperation
between Fraunhofer IGD Rostock,
ZGDV Rostock, Medeocom GmbH
Rostock, and the University of
Rostock. The project is sponsored
by the state Mecklenburg-Vor-
pommern.

The work of the Fraunhofer IGD
Rostock focuses on the concep-
tion and implementation of per-
sonalized, agent-based services.

User profiling

Presentation and support services
are designed to enable fast access
and efficient usage of the tools
and services inside Business-MV.
The main goal is the realization
of an integrative concept, which
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Figure1: User Interface of Agent based Information Retrieval Services in Business-MV
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allows the integration of the user

with its unique application

domain and its concrete priorities
into the complex system Business-

MV, using a detailed user profile.

This user profile allows a better

adaptation of the information-

and communication flows of Busi-
ness-MV for the individual user.

Furthermore, distinct processes

can be carried out by autonomous

agents based on the profiling
information.

The user profiles contain infor-
mation about

— personal data of the user
(name, address, phone, fax,
email...)

- information about the enter-
prise (branch, products, refer-
ences, services,. ..)

— special interests of the user

— preferences for search and pre-
sentation

— search masks

— subscriptions

— scheduler

The user profiles will be used to
increase the efficiency of informa-
tion retrieval. The usage of prede-

fined search masks simplifies the
query specification for the user
and the additional profiling data
allow an automated densification
of the search results.

Information retrieval services

The usage of autonomous agents

for information retrieval allows

— personalized search — the
agents extract all necessary
personal information from the
user profile and from the actu-
al query and are able to act on
behalf of this unique user

- integration of several different

data sources, such as databases

and search engines

a parallel search on these data

sources to increase the speed

of the query processing

- personalized densification of
search results

— variable transmission of search
results via screen, email and/or
fax

Additional to an universal search
special searches can be carried
out, such as search for coopera-
tion partners, company informa-
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tion, job offers and invitations to
bid.

The information which are pro-
vided by the several data sources
of Business-MV are expanding
and changing permanently. For
the user it is essential to be kept
up-to-date about modifications of
relevant data. This functionality
will be provided by subscription
services. According to the user
profiling data autonomous agents
search the data sources in regular
intervals, collect new or modified
information and present it to the
corresponding user via fax or
email.

The implementation of the
agent system has been carried out
on the base of the Voyager&
object request broker.

Scheduling services

Large projects usually require per-
sonal meetings of the different
partners. The scheduling service
supports the planning of these
meetings. A stationary agent cal-
culates appropriate dates for the
meetings based on the schedulers
of the partners, submits these
dates to all partners, waits for
confirmation and writes the dates
to the schedulers. This service
reduces the necessary effort for
the definition of meetings espe-
cially for large projects with sever-
al partners.

Points of contact

Prof. Dr. Bodo Urban
Dipl.-Inform. Claudia Herzig
Dipl.-Ing. Brit Hockauf
Fraunhofer IGD, Rostock,
Germany

Email: urban@rostock.igd.fhg.de
cherzig@rostock.igd.fhg.de
bhockauf@rostock.igd.fhg.de
URL: http://www.business-mv.de/



German Abstract

Im wachsenden europdaischen
Markt spielen Informationen eine
wichtige Rolle im unternehmeri-
schen Handeln. Dabei steht die
aktuelle Verflgbarkeit von wichti-
gen Informationen und der einfa-
che Zugang zu diesen gerade fur
die Wettbewerbsféhigkeit kleiner
und  mittlerer  Unternehmen
(KMUs) im Vordergrund.

Das Verbundforschungsprojekt
Business-MV wird kleinen und
mittleren Unternehmen, aber auch
Institutionen und Behorden die
Moglichkeit eroffnen, sich in Pro-
jekten, Gemeinschaften und Kon-
sortien bis hin zu weltweit verteil-
ten »Virtuellen Unternehmen«
einzubringen und innerhalb dieser
in einfacher Weise unabhangig
vom Standort zu kommunizieren
und zu kooperieren (E-Commer-
ce).

Die entwickelten Anwendungs-
dienste werden aufsetzend auf
Systemdienste fur Information,
Foderation, Anfrage und Suche,
Kooperation, Moderation, Security
und Billing sowie Administration
implementiert. Eine erste Ausbau-
stufe wurde Anfang 2000 fir die
offentliche Nutzung freigegeben,
die gesamte Funktionalitat wird
Ende 2000 fertiggestellt.

In diesem Artikel werden einige
Konzepte und Realisierungsansat-
ze von Business-MV vorgestellt.

Business-MV —

Internet-based Services for Database Feder-
ation, Communication and Cooperation

Dr. Nico GUnther, Guntram Flach, Thomas Courvoisier

Introduction

Subject of the joined research
project is the development, imple-
mentation, promotion and com-
mercial use of a comprising inter-
net based information and com-
munication system for Mecklen-
burg-Vorpommern. The system
will be integrated in the official
information system of the federal
state of Mecklenburg-Vorpom-
mern »MV-Info«.

Information is one of the most
important facts concerning busi-
ness and business decisions in the
growing European market. The
fast access to trusted information
becomes more and more impor-
tant especially for small and medi-
um sized enterprises (SMEs). One
of the most important tasks is not
to overwhelm the user with unim-
portant and insufficient informa-

tion. Here the user must be able
to do is own decisions by config-
uring some »easy to use« filters.
The realization aims on:
- Improvement of presence and
ability to cooperate for enter-

prises in Mecklenburg-Vorpom-

mern,
- support of country spanned

search for eligible cooperation

partners and suppliers,

— fast and easy acquisition, supply

and service specification and
project realization through
special application services,

— Provision of services for build-

ing multimedia catalogues and

product data bases,
simplification of participation
in national and Europe wide
international industry projects
through electronic access to
project data,
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Figure 1: Homepage »Business-MV« and agent-basedsearch dialogue
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Figure 2: Application service »Europe-Info«

- effective use of available and
accruing information services
and communication media in
Mecklenburg-Vorpommern.

System Architecture

Business-MV is built on a web
based online information system
consisting of a couple of applica-
tion oriented services. The system
services span information
research, database federation,
cooperation assistance, system
moderation, query services, billing
and security.

These services are based on
monitoring services for synchro-
nization of queries and transac-
tions, for system communication
and administration. All the ser-
vices are transparent to the appli-
cation. Through modularity the
concept is open for integration,
change and maintenance of new
services.

In the implementation task
methods and techniques where
developed that work on existing
systems and databases (e.g.
databases of the chambers of
trade and commerce - IHK,
databases of the European Com-
munity as well as of the Ministry

8  CG topics 2/2000

of Trade and Commerce of Meck-
lenburg-Vorpommern). Additional
databases will be integrated in
the near future (such as patents
information system, scientific
information system).

The projects is realized using
common internet technology such
as Java or XML, but supports the
use of existing software systems
as well. Scalable multimedia data
base systems (Informix, Sybase,
Oracle8i), federation software
and regional search engines
(SWING) are used. Agent technol-
ogy (see respective article within
this TOPICS) and new and power-
ful systems for billing and security
are additional components.

To integrate heterogeneous
information sources (e.g. databas-
es with special schemes), mecha-
nisms and interfaces where intro-
duced to provide a homogenous
access to all sources of informa-
tion.

Following aspects where consid-
ered:

— Transparency of distribution

— Schema integration

— Semantical Heterogenousity

— database operations on multi-
ple data bases.

Application Services

With »Prolnfo« a multimedia,
databased product information
system was developed. It allows
multimedial presentation of prod-
ucts, cooperations and services.
The »XML Servlet Engine« pro-
vides an approach for exchanging
and presenting data on a variety
of media.

Another application service is
»Europalnfo«. This system pro-
vides access for SMEs, authorities
and institutions to European
cooperation and research pro-
grams. Both internet based appli-
cations are build on Informix
DBMS (cf. Figure 2).

The Computer Graphics Center
Rostock realizes the working
packets »Distributed Information
Service« and »Cooperation Ser-
vice«. Additionally the Computer
Graphics Center is involved in the
conception and implementation
of federation services and query
services and is responsible for sys-
tem integration.

Project Partners

Project partners are
MEDEOCOM GmbH Rostock,
University of Rostock, and the
Fraunhofer IGD Rostock.

Points of contact

Dr.-Ing. Nico Gunther
Dipl.-Inf. Guntram Flach
Dipl.-Inf. Thomas Courviosier
ZGDV, Rostock, Germany
Email: nic@rostock.zgdv.de
gf@rostock.zgdv.de
tc@rostock.zgdv.de



German Abstract

MUBIS-Toolbox: Interactive
Management of Media for Digital

Media Broadcasting

Prof. Dr. Bodo Urban, Kay-Uwe Graw, J6rg Voskamp

Das Fraunhofer IGD, Institutsteil
Rostock, hat eine Toolbox zur
interaktiven Verwaltung von mul-
timedialen Informationen fir das
Digital Media Broadcasting (DMB)
entwickelt. Mit dieser Toolbox
kébnnen DMB-Sendungen erstellt
werden, die auf der Spezifikation
MUBIS (Multimedia Basic Instruc-
tion Script) beruhen. Die MUBIS-
Toolbox wurde in Zusammenar-
beit mit Robert Bosch Multimedia-
Systeme fUr ein Fahrgastinformati-
onssystem im 6ffentlichen Nahver-
kehr entwickelt.

Introduction
Fraunhofer IGD Rostock imple-
mented a MUBIS-Toolbox for the
interactive management of multi-
media information for a passen-
ger information system based on
Digital Media Broadcasting. MUBIS
(Multimedia Basic Instruction
Script) is a specification for the
management of multimedia infor-
mation. The passenger informa-
tion system is developed by Robert
Bosch Multimedia-Systeme (BOSCH)
for use in public transport. It dis-
plays multimedia information on
double-screen-monitors for the
passengers. On one screen the sys-
tem offers travel information, e.g.
route or transfer information, and
the other screen offers news
mixed with commercials and
event tips. If required, a broadcast
can be shown on both screens.
Some information is displayed
in relation to the vehicle position.
For instance, if the vehicle ap-
proaches a theatre, information on
the theatre program is displayed
or if the vehicle approaches a super-
market a commercial on special
offers is shown. The information is
presented as text, animated text
(for special announcements), pic-
tures (bmp, jpg, png), videos (mpeq)
and hypertext documents (html).
The rate of the wireless data
transmission to the vehicle is
1,5Mbit/s. The data is either trans-
mitted in realtime for live reports
or stored on the local computer
of the vehicle for later display. An
information system installation of
this kind is planned on 140 vehi-
cles with 6 double-screen moni-
tors for summer 2000.

MUBIS

MUBIS (Multimedia Basic Instruc-
tion Script) has been developed
for the management of multime-

dia information. It controls the
order and the way that multime-
dia objects are displayed on the
double-screen monitors. The mul-
timedia objects of a broadcast are
specified in a container-script
based on MUBIS. This container-
script determines when, on which
screen and in what area of the
screen the multimedia objects are
displayed and it defines the tran-
sitions between the objects.

Fraunhofer IGD Rostock imple-
mented the MUBIS-Toolbox, a GUI
which consists of several interac-
tive tools to create programs for
DMB, based on the MUBIS specifi-
cation. With this toolbox, editors
can easily create DMB broadcasts
by using simple drag & drop tech-
niques. The container-scripts are
created automatically. The fin-
ished broadcasts are collected by
the broadcasting system adminis-
trator. The broadcasting system
administrator creates a broadcast-
ing-sequence script which deter-
mines which broadcasts are
shown on which vehicle and in
what order. The MUBIS-Toolbox
consists of media pool, container-
script editor and broadcasting-
sequence editor.

Media Pool

The media pool manages a multi-
media workspace which contains
container-scripts, media player-dll
and all the media objects which
are referenced in any of the con-
tainer-scripts. New player-dlls can
be added or removed from an
existing multimedia workspace.
This influences the types of media
which can be used in a container-
script. Multimedia objects with a
corresponding media player can
be added or removed from a mul-
timedia workspace. Several
attributes and properties can be

CG topics 2/2000 9
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defined for media objects, media
player-dlls and container-scripts as
well as the media pool also pro-
vide broadcast preview for the
left and right screen area.

Container-Script Editor

The container-script provides an
interface for program editors to
create and modify broadcasts and
their corresponding container-

scripts. Multimedia objects from
the media pools can be inserted
in a broadcast by using simple
drag & drop techniques. The con-
tainer-script editor offers two dif-
ferent view modes for each
screen.

The time view mode displays
the time line of each media
object. The editor can define the
parameter values for starting
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User interface of
the container-script
editor in time view
HUW mode

time, duration, end time, duration
of intro and outro, type of intro
and outro and loop flags.

The layout view mode displays
the position and size of every
media object at a certain time.
The user can manipulate the size
and position of the multimedia
objects in a preview window
either by using drag & drop and
preview representations of the
multimedia objects or by using
control elements, e.g. sliders and
combo-boxes, to enter numeric
values.

The editor sends the finished
broadcast to the broadcast system
administrator. The container-script
editor automatically creates the
container-script and sends it to
the data base of the DMB-system
together with all embedded mul-
timedia object.

Broadcast-Sequence-Editor

The broadcast system administra-
tor controls what broadcasts
remain in the broadcasting queue
and which of the old broadcasts
should be removed as well as
what new broadcasts are added.
With the broadcasting-sequence
editor, the broadcast system
administrator creates a broadcast-
ing sequence script which defines
the broadcasts that are shown
and in what order on which vehi-
cle. Because a broadcasting
sequence contains position
dependent broadcasts, broadcast-
ing sequences differ on different
vehicle routes.

The MUBIS-Toolbox has been
developed for Microsoft Windows
NT 4.0 Workstation (Service Pack
5) and MS Internet Explorer. Sys-
tem requirements are a Pentium-
based (>166MHz) computer with
at least 64Mbyte main memory.

Points of contact

Prof. Dr. Bodo Urban

Jorg Voskamp

Kay-Uwe Graw

Fraunhofer IGD Rostock, Germany
Email: urban@rostock.igd.fhg.de
voskamp@rostock.igd.fhg.de
kugraw@rostock.igd.fhg.de



German Abstract

In den letzten Jahren hat sich die
Virtuelle Realitat (VR) zu einem
praktisch einsetzbaren Werkzeug
fur viele Einsatzgebiete entwickelt.
GroBe Hintergrundprojektionsdis-
plays wie z.B. Virtual Tables und
Responsive Workbenches, werden
durch ihre effektive Nutzung,
mehr und mehr sowohl von der
VR Gemeinschaft, als auch von der
Industrie akzeptiert und einge-
setzt.

Ebenso akzeptiert sind Augmen-
ted Reality Systeme, die es ermog-
lichen, virtuelle Objekte mit der
realen Welt des Betrachters zu
kombinieren. Durchsichtige Head
Mounted Displays und Video-
Mixing Systeme sind dabei die ein-
gesetzten Displaytechnologien.
Wahrend VR Systeme ein groBes
Blickfeld, eine brilliante Bildqua-
litdt, eine hohe Auflésung und
(speziell die tischahnlichen Ausga-
begerate) ein benutzerzentriertes
und ergonomisches Arbeiten bie-
ten, unterstitzen AR Systeme die
Integration von virtuellen Objek-
ten in die reale Welt.

Bedingt durch die sofortige Ver-
deckung der Projektionsflachen
durch  dariberliegende  reale
Gegenstande, sind Hintergrund-
projektionsdisplays in der Regel
nicht in der Lage, reale Objekte
mit virtuellen zu kombinieren.
Unter dem Begriff »Extended VR«
ermoglichen wir die Unterstit-
zung von traditionellen Augmen-
ted Reality Aufgaben mit Hilfe von
Hintergrundprojektionsdisplays
und somit die Erweiterung von VR
in Richtung AR.

Extended VR

Oliver Bimber, Dr. Miguel Encarnacado, Dr. Dieter Schmalstieg

Motivation

With Virtual Reality (VR) technol-
ogy, computer based work envi-
ronments are clearly evolving
towards the next-generation
workplaces. Over the past few
years, VR has become a practical
reality for many applications
thanks to a number of technolog-
ical innovations. Among these are
the development and implemen-
tation of large rear-projection dis-
play systems, including such
media as virtual tables and
responsive workbenches. Due to
their effective application, these
devices become more and more
accepted by the VR-community as
well as by industry.

Similarly accepted, Augmented
Reality (AR) superimposes graphi-
cal representations of virtual
objects onto the user’s view of
the real world. Here, see-through
head-mounted displays and video
composition systems represent the
core display technology.

While VR systems offer a large
field of view, a brilliant image-
quality, high-resolution, and (as
specific table-like devices) a
human-centered and ergonomic
use, AR systems support the inte-
gration of virtual objects in the
real world.

The immediate occlusion of the
projection plane by overlaid real
objects is the main reason for the
common belief that real objects
cannot be combined with rear-
projected virtual ones.

With »Extended VR« (among
other things), we enable rear-pro-
jection systems to support tradi-
tional augmented reality tasks by
presenting a possible solution to
the occlusion problem, and intro-
duce a way of extending Virtual
Reality systems towards Augment-
ed Reality.

Technique

Half-silvered mirrors are used as
optical integrators that merge the
transmitted image of the real
world with the optically folded
reflection of the projected virtual
environment.

In contrast to traditional VR
applications, we allow virtual
objects to be located outside the
viewing volume that is limited by
the projection plane, thus extend-
ing the application’s world-coor-
dinate system to the surrounding
real environment.

Depending on position and ori-
entation of the mirror-plane and
the viewer's perspective, we
transform the virtual objects that

Figure 1: Extended VR examples using a hand-held transflective pad
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