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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

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.

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

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

Systems (GIS)
– Graphical User Interface
– Human Computer 

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

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

Telecommunication
– Neuronal Nets and 

Evolutionary Algorithms
– OO-Framework and 

Compound Document
Architecture

– Perceptual Computing
– Printing & Publishing
– Product Data Technology

(PDT)
– Radiosity & Raytracing
– Secure Image 

Communication
– Security Technology
– Simulation
– Telework, Telecooperation,

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

Main Application Domains
– Automotive industry
– Architecture, Interior 

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

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

technologies
– Microelectronics
– Mobile information 

systems
– Online services and 

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

support of older and dis-
abled persons

– Software industry
– Telecommunication, 

networking and 
service providers

– Telematics
– Telework Technologies
– T.V. Stations
– Tourism
– Transport and Traffic
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Computers are becoming more
and more ubiquitous, moving from
the desktop into the infrastructure
of our everyday life. They begin
to augment and influence the way
we interact with our personal
environment – the (physical) enti-
ties that we operate upon in order
to achieve our daily goals. Intelli-
gent appliances, electronic assis-
tance for environments and usage
situations, future human-comput-
er interaction – »Beyond the Desk-
top« – these are main research
issues now and in the future.

With this issue of CG topics we
strive to give you an overview of
ongoing activities at the INI-
GraphicsNet in the above men-
tioned areas which can be sum-
marized by »Intelligent Interactive
Assistance and Mobile Multimedia
Computing«.

One key topic of this issue is the
»Telebuddy« project which will be
presented at the EXPO 2000
World Exhibition at Hannover,
Germany for the first time world
wide. With the Telebuddy device,
we provide a visible artificial body
– a physical avatar – for the Inter-
net community, functioning as its
eyes, ears and mouth. Like a
»buddy«, it can accompany a per-
son at visits to exhibitions or
interesting locations, and it can
communicate with its »biological«
partner about the shared experi-
ence. The Telebuddy offers new
ways of information presentation
and interactive communication,
going far beyond existing mobile
web-cams and Internet chat sys-
tems. This project shows new
ways of mobile multimedia com-
puting, ways that let technology
vanish into the background and
help the user to concentrate on
what he wants to do.

Another important section strong-
ly involving members of the INI-
GraphicsNet are projects focussing
on »Human-Technology-Interac-
tion«. Several articles cover this
field and three projects will be
presented: »MAP – Multimedia
Workplace of the Future«, »ARVI-
KA – Augmented Reality for
Development, Production and Ser-
vice«, and »EMBASSI – The Elec-
tronic Multimedia Operating and
Service Assistant«.

»MAP – Multimedia Workplace
of the Future«, a project involving
14 partners and going on for
three years, addresses the devel-
opment of a kernel-system which
includes the support of agent
technology, new human-comput-
er interaction mechanisms, the
integration of security mecha-
nisms, and the support of mobile
devices and context-aware work-
ing. The results of the MAP pro-
ject will allow industries to use
resources efficiently and therefore
enhancing productivity, especially
when done on the move. The
results will further be the base for
a new standard of mobile multi-
media workplaces.

»ARVIKA – Augmented Reality
for Development, Production and
Service« uses augmented reality
(AR) technologies to investigate
and create a user-oriented and
system-driven support of opera-
tion procedures. It focuses on
development, production, and
service of complex technical prod-
ucts and systems. Augmented-
Reality technologies will improve
working environments by merg-
ing real objects with computer-
generated virtual objects to gen-
erate detailed engineering and
processing instructions.

»EMBASSI – The Electronic Multi-
media Operating and Service
Assistant« was described in detail
in issue 01/2000 of CG topics. The
article in this issue will focus on
the use of agent technology in
the EMBASSI system, especially
the development of resource
management functionality. With
this development EMBASSI will
allow genuine intelligent interac-
tive assistance and is a big step
towards context-aware systems.

The article »Beyond the Desk-
top: Natural Interaction and Intel-
ligent Assistance« outlines the
beginning fundamental paradigm
shift introduced when switching
from a stationary computer with
its own virtual world to a person-
al, ubiquitous information appli-
ance: These devices are able to
operate as mediators between a
user and his physical environment,
helping the user to interact with
reality. Challenges are created
both at the level of human-com-
puter interaction as well as on the
level of situation-aware comput-
ing. The article specifically con-
centrates on our work on intelli-
gent, situation-aware assistance
for personal appliances. The real-
ization and use of situation
awareness is outlined by introduc-
ing a personal navigation applica-
tion. 

The next article presents a com-
plementary and very important
issue in this field: the topic of
usability. Usability aspects for
interactive assistance and mobile
applications are an area which
clearly has an large influence on
the above mentioned projects and
many of our activities are directed
on usability aspects for interactive
assistance and mobile applications.
The article »HCI Development:

Norbert Gerfelder, 
Dr. Thomas Kirste
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Beyond the Desktop« reports our
activity in the HCI community to
define future research directions.
The main topics defined by ZGDV
and GRIS are social aware and
anthropomorphic systems, the
implications of ubiquity beyond
the desktop in roles, models and
relationships, and information
appliance design: known ques-
tions – new answers. This article
shows that human-computer
interaction will have an even
stronger impact when trying to
realize mobile and interactive
assistant systems. 

Situation-aware computing of
course requires the computer to
be able to sense the current situa-
tion – at least the location. The
article »You Are Here« presents a
low-cost beacon-based location
sensing technology which is usable
with virtually every ultraportable
computer on the market – making
these applications available to all
owners of mobile computers.
Especially indoor navigation sys-
tems can be created very efficient-
ly using this beacon technology.

In the area of mobile informa-
tion systems, the new standard
WAP (Wireless Application Proto-
col) offers new possibilities for
establishing hypertext-based ser-
vices on ultra-portable devices
such as cellular phones and PDA.
Real interactive services which
could not yet be offered, are
enabled by this technology. This
topic is addressed in the article
»WAP-based Online-Brokerage
with Mobile Devices« which illus-
trates one of our manifold activi-
ties in this field.

Concerning mobile multimedia
computing, the integration and
use of video based services is a
key issue. The introduction of

GPRS and 3rd generation cellular
networks, UMTS, with higher
bandwidth and new aspects of
network integration – from home-
based networks to wide-area cov-
erage – will allow the use of new
media types, e.g. video. With the
article »Video Interaction and
Information Personalization for
New Interactive Broadcast Services«
we introduce new methods for the
handling of and interaction with
video data. This goes far beyond
the established passive consuming
of video, e.g. TV, and shows how
video can be used to offer added-
value services for the user.

Finally, we want to point to two
interesting workshops organized
by different members of the INI-
GraphicsNet. Inside this issue you
will find the call for participation
for the workshop »Digital Story-
telling«.

Furthermore, we have included
the Call for Paper for the interna-
tional workshop on Intelligent
Interactive Assistance and Mobile
Multimedia Computing
(IMC2000). This workshop, jointly
organized by the research group
MoVi (Mobile Visualization) and
the focus project EMBASSI, will
provide an interactive forum for
presenting and discussing current
approaches to intelligent and
interactive multimedia computing
beyond the desktop.

We hope that we can give you
an interesting and broad
overview on our activities in the
areas of interactive assistance,
mobile multimedia and human-
centered development. If you
have any further questions or
need more information, please do
not hesitate to contact the editors
or the points of contact listed at
the end of each article. 

CG topics 3/2000 5



CG topics 3/20006

Telepresence and Mobility
Research and development in the
context of telepresence is moti-
vated by the desire to meet with
other people at distant places –
and in an immersive way, giving
people the illusion of being pre-
sent at the same place. An impor-
tant criterion for telepresence (in
contrast to television) is the possi-
bility of taking an active role in
communication, for example, defin-
ing content and views or showing
verbal or nonverbal actions.

Actual examples of implementa-
tions of telepresence can be
found in the fields of video con-
ferencing or multi-user VR. How-
ever, applications in these areas
are mainly bound to stationary
settings or to virtual and com-
pletely fictitious scenarios. In the
context of mobility, a web camera
can be attached to a wearable

computer to provide the service
of an Internet reporter. The
mobile web camera however, is
only a viewing channel for the
Internet user with no possibility
of communication.

The suggested Telebuddy pro-
vides a visible body for the eyes
and ears for the Internet. Like a
»buddy« (representing an Inter-
net community), it can accompany
a pedestrian on visits to exhibi-
tions or interesting locations, and
can speak about the shared expe-
rience because it also has a voice.
The Telebuddy combines the
mobile web camera concept with
the communication possibilities of
an Internet chat – and extends
the chat to the real world. It is an
enjoyable way to share experi-
ences by prompting people at dif-
ferent locations to communicate.

The TelebuddyTM: Tele-Conversation
through a Physical Avatar

Ulrike Spierling, Rüdiger Ide, Johanna Dechau, Matthias Finke

German Abstract

In diesem Beitrag wird das Projekt
»Telebuddy« vorgestellt, das die
Idee verwirklicht, wie Menschen
durch andere Körper am entfern-
ten Ort repräsentiert werden,
durch deren Augen sie sehen,
durch deren Ohren sie hören und
mit deren Stimme sie sprechen
können. Der Telebuddy ist ein
mobiler »Kumpel zum Mitneh-
men« – durch seine physische Prä-
senz wird er integriert in die Kom-
munikation mit Außenstehenden,
Passanten und Zufallsbekannt-
schaften. Der Internet-Chat wird
damit zum Puppenspiel-Szenario.
Das Telebuddy-Projekt wird
während der EXPO 2000 in Han-
nover zum ersten Mal einer welt-
weiten Öffentlichkeit präsentiert.

Figure 1: Functionality of the portable avatar and resulting dialogue offers a
connection of the real and the virtual world
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The Telebuddy at Remote Exhibi-
tions for Expo 2000
In the BMBF-funded project »Tele-
buddy – Physical Telepresence for
Visiting German Research Insti-
tutes in the Internet« for the Expo
2000 World Exhibition in Han-
nover, Germany, IGD and ZGDV
cooperate in building an infras-
tructure for the Telebuddy idea. It
consists of a combination of vari-
ous known technological func-
tionalities – with an interesting
new type of integration.

The Expo 2000 venue »Global
Dialogue« in Hannover is a frame-
work for several events and exhi-
bitions. From July 11th to 13th,
German research institutions will
show their work at »Open House«
demonstrations, each of which
will be held at its specific on-site
location. The Telebuddy is the
connection to the Expo 2000
event in Hannover – providing a
live transmission for and the pos-
sibility of an active participation
of Internet terminal users. Three
Telebuddy Avatars will be present
at three different locations, one
at the Expo 2000 itself.

Usage Scenarios
The overall scenario of the physi-
cal telepresence of Internet partic-
ipants through a Telebuddy is

observed in different ways,
depending on the assumed role.
These roles and types of users can
be:
– An exhibitor or scientist, giving

presentations and talking with
visitors

– A visitor of a German research
institute at a venue of the
»Open House«

– An Internet user at any loca-
tion, connected to a Telebuddy
by a web browser, informing
himself on research in Germany.
He will be using the body of
the Telebuddy Avatar to be
part of the venue by employ-
ing its eyes, ears and voice.

In the following, we describe the
usage of the Telebuddy from dif-
ferent perspectives, representing
the different roles within the sce-
nario:

The Exhibitor
»My research institute holds an
»Open House« venue for our cus-
tomers and the general public. To
allow for a greater distribution of
information, presentations, and
spontaneous discussions, our visi-
tors have the chance to enjoy a
little company during their visit.
They can be joined by a Telebud-
dy, a physical avatar that is as

easy to carry as a backpack.
I start the demonstration and
here comes a visitor with a funny
head looking over his shoulder.
He is wearing one of the Telebud-
dies which appears to be looking
at me. It answers very politely,
saying »Good morning« in a com-
puter-generated voice. During my
demonstration, the Telebuddy
takes part in my dialogue with the
visitor. It asks questions and also
makes interesting comments.«

The Visitor
»The research institute in my
home town hosts an annual event
open to the public with a special
attraction for visitors: a wearable
computer called Telebuddy will
allow the wearer to chat live on
the Internet. It sounds interesting,
and for sure I will visit this event.

When I arrived, I was one of the
lucky persons who got to carry a
Telebuddy avatar. I now put it on
like a backpack and test the on/off
switch, and really, the Telebuddy
starts talking to me. Someone on
the Internet called Hugo is con-
nected to the Telebuddy. 

We are talking about where to
go and which demonstration may
be of interest to us. On our way
to a demonstration, we stop at
some points, so that Hugo can

Figure 2: The Telebuddy avatar
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take a look around. We both
agree to visit some other demon-
strations later on. Other visitors
see us and talk with us – both! –
which is very funny. Hugo is really
polite. 

The discussion with the scientist
who presented the demonstration
is almost over, as it becomes obvi-
ous that other Internet users con-
nected to my Telebuddy. The dis-
cussion gets really exciting,
because a real specialist is now
asking questions I had never even
thought about. This way, I get a
totally new view on the presented
topic. Had I been alone, it would
never have occurred to me.«

The Internet Users
»I am interested in the Expo 2000
World Exhibition, but I don´t
want to travel to Germany. I
could see a TV report, but then
only the things that are of inter-
est to the reporter would be pre-
sented. I would rather be active in
a real discussion and decide
where to go and what to look at
on my own. Therefore, I connect
to the Internet and go to the
homepage of Expo 2000. There,
they are offering »Telebuddy« to
be physically present at different
places. It seems interesting, so I
register and enter.

First, I see different demonstra-
tions through a web-camera and
listen to discussions. Inside a chat
window, I can see who else is
»inside« the Telebuddy and I

decide to join the discussion. I
really want to ask a question, so I
type it down and wait until I can
send it. After a short time, I can
press the »send« button and,
after a few seconds, I hear the
Telebuddy presenting my exact
question. It is very exciting to
actively participate in the discus-
sion and I really have the feeling
of being present at a place thou-
sands of miles away.«

Interface Concepts for the 
Telebuddy
The Telebuddy interface reflects
interactions by combining of
three application concepts: infor-
mation systems with a mobile
web camera, Internet chat sys-
tems, and E-toys (cf. Figure 2).

Crucial for the effect is the play-
ful aspect introduced by a portable
puppet. It is not aimed at profes-
sional reporters per se, but at any-
one interested in carrying it and
having fun. Consequently, the
Telebuddy, even with all the tech-
nology inside, must be easy and
convenient to carry, and function
and aesthetics must be accepted
by the carrier and any onlookers.

At the same time, the Telebud-
dy service is created for Internet
participants with different levels
of knowledge about computers
and technologies, such as Internet
chatrooms or other community
platforms. The actual user group,
however, will most likely be made
up of chat experts who expect a

certain system behavior, but also
of users who primarily surf the
Internet and have never visited a
chatroom before. Thus, the web-
based interface must be designed
to furnish all users with the best
environment for a successful ses-
sion when using the Telebuddy. It
must easily link a single user to
the Internet user group in the
chat system and to the live inter-
action with real events.

Internet users gain access to the
project through a web portal
(http://www.telebuddy.de). The
interface is then divided into two
sections: a web information system
where interested users can simply
browse information about German
research institutes, and an interac-
tion panel based on a Java applet
which is the platform for commu-
nication. From the interaction pan-
el, three different modes of chat-
communication are possible: with
the actual Internet user group via
chat, with a specific Internet user
group via chat, and with people
at remote locations via speech
output of chat-text through the
physical avatar (the Telebuddy).

The informational part on the
Web interface of the Telebuddy
system includes:
– Content information (text and

graphics) about institutes and
available demonstrations,

– Integrated video window
(video and audio transmission),

– Archive (recorded videos from
past events).

Figure 3: The Telebuddy system architecture
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The interaction panel on the Web
interface of the Telebuddy system
includes:
– Chatroom (user to user group

or to specific user)
– Question-Stack (voting system

where users can evaluate the
questions sent to the Telebud-
dy Avatar)

– Spontaneous message proce-
dure (option to send a sponta-
neous comment or question to
the speech output of the
avatar/Telebuddy)

– Short information (about the
live broadcast presentation)

– Telebuddy emotion features
(buttons to manifest a physical
gesture for giving feedback
through the avatar/Telebuddy)

System Architecture
The system architecture of the
Telebuddy project can be divided
into four main parts:
– the physical avatar as a mobile

component
– the local server for wireless

connection management
between the avatar and the
Internet

– the main server for providing
data

– the client applet on the Inter-
net user’s browser

The whole architecture is
sketched in Figure 3.

The avatar resembles a »real
person« that has the capability to
»see« (through a camera), to
»hear« (with a microphone) and
to »talk« (through a speaker).
Additionally, the puppet contains
an infrared sensor to specify its
position in a building.

The avatar is permanently con-
nected to the local server via
wireless analogue radio. Commu-
nication is based on two analogue
channels using the 2.4 GHz and
433 MHz frequency band. This
allows ranges up to 400 meters to
be covered inside buildings with
only one base station. The for-
ward channel is used in order to
transfer the video, audio and
additional data content (e.g.,
position information from the
IrDA-CodeTM beacons) from the

avatar to the local server. The sec-
ond back channel is used by the
local server to transfer the audio
content and the control data to
the avatar.

The connection with the main
server is either ISDN or Internet. A
primary task for the local server is
the conversion between analogue
and digital information. Once the
video and audio content coming
from the avatar is digitized, the
local server transfers this content
to the main server. The main serv-
er also transfers textual chat con-
tent to the local server which then
must be converted into audio for-
mat and send to the avatar using
the analogue channel.

The main server prepares incom-
ing video and audio for live
broadcasting by streaming tech-
nology. Users can then watch the
live content just by connecting to
the main server. The main server
also runs the chat service of the
system and the management of
special directions for the Telebud-
dy that controls the video camera
or shown emotions. 

Another task for the main serv-
er is the storage of live content
for later use. This storage contains
not only audio and video infor-
mation of the live content, but
also textual messages that were
sent and environmental data cap-
tured during the session in order to
provide various access possibilities.

At each Internet user’s site, a
client applet is running to man-
age the interaction between
users, as well as with the avatar
itself. The number of active users
will be restricted due to limita-
tions of the Internet bandwidth
for video streaming. 

Conclusion
The proposed Telebuddy provides
a visible body for the eyes and
ears of the Internet. Like a »bud-
dy«, it can accompany a pedestri
at visits to exhibitions or interest-
ing locations, and can talk about
the shared experience. The Tele-
buddy offers new ways of infor-
mation presentation and interac-
tive communication, going far
beyond existing mobile web-cams

and Internet chat systems. It
offers a new kind of integration
of real and virtual world and
enables a new experience for all
participants – the exhibitor, the
visitor and remote Internet users.
After the initial venue at the
EXPO 2000 event »Global Dia-
logue – Science & Technology«,
the Telebuddy system will be
available as a product and a ser-
vice by the INI-GraphicsNet.

For further information, please
visit http://www.telebuddy.de
To get more information and to
register for the EXPO 2000 event
»Global Dialogue – Science &
Technology«, please contact
http://www.GermanScience.de

Points of contact

Dipl.-Inform. Norbert Gerfelder 
Dipl.-Des. Ulrike Spierling
ZGDV Darmstadt, Germany
Email: norbert.gerfelder@zgdv.de

ulrike.spierling@zgdv.de

Dr.-Ing. Thomas Kirste
Fraunhofer IGD Rostock, Germany
Email: kirste@rostock.igd.fhg.de

The trademark »Telebuddy« is regis-
tered at DPMA (Deutsches Patent-
und Markenamt).
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Overview
Working environments, especially
computer-supported workplaces,
have changed dramatically over
time. Figure 1 shows how the
integration and use of computers
has changed. In times of main-
frame computers, the machines
were operated by experts. From
the 80s and 90s, until today, com-
puters have mainly been used by
single users. The user has to work
with »tools« and must perform
tasks himself. In the future, the
computer will not be »used« any-
more but the user – who will
increasingly function as an actor –
will delegate tasks. The computer
will be more like an assistant. Fur-
thermore, the integration and use
of different kinds of networks,
from high-bandwidth LANs down
to low-bandwidth wide-area cel-
lular networks, will be seamless.

In today’s working environments,
there is a need to respond quick-
ly, flexibly and to plan ahead. This
requires new and more dynamic
ways of working with computers.
The new role of the computer will
be the focus of the project MAP.
Together with the consideration
of new working structures which
lead more and more to mobile
work, the topics delegation, assis-
tance as well as support of mobile
devices and integrated networks
will play a main role in our devel-
opments.

One goal of the MAP project is
the development of a kernel-sys-
tem which includes the support of
agent technology, new human-
computer interaction mechanisms,
the integration of security mecha-
nisms, and the support of mobile
devices and context-aware work-
ing. MAP is one of the focus 

MAP: Multimedia Workplace
of the Future
Norbert Gerfelder

German Abstract

Mit 14 Partnern aus Forschung
und Industrie hat sich das vom
BMWi unterstützte Leitprojekt
»MAP« (Multimedia Arbeitsplatz
der Zukunft) zum Ziel gesetzt,
neuartige Konzepte und ein Basis-
system für zukünftige mobile,
multimediale Arbeitsplätze zu ent-
wickeln, um damit die zunehmen-
de Mobilität am Arbeitsplatz nach-
haltig zu unterstützen und den
Benutzer bei Routinetätigkeiten zu
entlasten. Durch die Entwicklung
neuer Methoden in den Bereichen
Sicherheitstechnologie, Mensch-
Maschine-Interaktion, Agenten-
technologie und Mobilitätsunter-
stützung werden neue Arbeitsfor-
men und Integrationsmöglichkei-
ten von Computern speziell bei
mobilen Tätigkeiten ermöglicht.
Die Arbeiten an der Entwicklung
des MAP-Kernsystems werden
zum einen geleitet und unterstützt
durch Untersuchungen in den
Bereichen Akzeptanz und Akzep-
tabilität, zum anderen evaluiert
durch die Entwicklung konkreter
MAP-Arbeitsplätze. 

Figure 1: Changes in computer-based working over time
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projects in the area of Human-
Technique-Interaction and is part-
ly funded by the German Federal
Ministry of Economics and Tech-
nology (BMWi).

The MAP consortium consists of
10 industrial partners, including 6
SMEs and 6 research partners. This
consortium was brought together
by the Computer Graphics Center
(ZGDV) and Fraunhofer IGD in
1998. The consortium is headed
by Alcatel SEL.

Project goals and working 
structure
The focus of MAP is the develop-
ment of special technologies,
components and new methods for
multimedia interactions that use
novel and intelligent systems
offering assistance and support-
ing delegation. Today´s user must
be able to understand, handle
and evaluate data at his multime-
dia workplace, whether at the
office or on-site and also when at
home to delegate work back to
the office.

Routine tasks that have little
structure or are time-consuming
can be done by using software-
agents – no intervention of the
user is needed. The results can
then be reported back and pre-

sented in adapted multimedia
presentations. The developments
of MAP include:
– the integration of virtual reali-

ty and ubiquitous computing
into a hybrid concept,

– the development of delegation
mechanisms using agent based
systems,

– new interfaces with speech and
handwriting recognition and
anthropomorphic presentation,

– adaptation to mobile environ-
ments,

– preparation of mobile assisted
functions, 

– security aspects e.g. authenticity,
confidence and commitment.

These developments are also rep-
resented by the working structure
of the MAP project (cf. Figure 2).

As results of this project, com-
ponents are created which
enhance the working quality sig-
nificantly by addressing the
requirements of complex coordi-
nations and adaptive information
presentations. Typical working
processes, including high mobility
and multiple tasks processing, will
be part of the MAP applications.
There are two main phases during
the project work: the develop-
ment and testing of prototypes of

multimedia workplaces and user
evaluation in a field trial. Further-
more, the MAP system will be
developed in two generations.

The results of MAP will allow
industries to use resources effi-
ciently and this will enhance pro-
ductivity, especially when done on
the move. The results will further
be the basis of a new standard for
mobile multimedia workplaces.

Project state
The work on MAP has begun in
April 2000. Currently, the focus is
on requirements analyses and
technology evaluation. First soft-
ware prototypes will be presented
in March 2001.

Within INI-GraphicsNet, ZGDV,
as well as Fraunhofer IGD and GRIS
are members of the MAP consor-
tium. Furthermore, two spin-offs
of the INI-GraphicsNet, CAPCom
and MedCom, are contributing to
MAP. IGD Darmstadt is responsi-
ble for running the MAP project
office, and, together with ZGDV,
the integration and demonstra-
tion center of the MAP project
will be operated in Darmstadt.

For further information, please see
http://www.map21.de

Point of contact

Dipl.-Inform. Norbert Gerfelder
ZGDV Darmstadt, Germany
Email: norbert.gerfelder@zgdv.de

Figure 2: Working structure of the MAP project
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Overview
The focus project ARVIKA, partially
funded by the BMBF (Federal Min-
istry for Education and Research),
uses augmented reality (AR) tech-
nologies to research and create a
user-oriented and system-driven
support of operation procedures.
Augmented Reality is a new
approach to human-machine inter-
action. Here, the user is given sup-
plementary visual information, for
example, using a head-mounted
display. This supplementary infor-
mation is displayed context-sensi-
tive, i.e. drawn from and fitted to
a viewed real object, such as a part
of an assembly. What a technician
actually sees will be complement-
ed by a visual representation of
the relevant fitting instructions for
the component. In this case, aug-
mented reality can replace the old-
style handbook. In addition to this,
wearable computers can be applied
in AR areas where mobility is very
important and, for example, when
data concerning processes, measure-
ments and simulations are needed
to support the task at hand.

The project ideas will be realized
in various application areas of Ger-
man industry, such as automobile
manufacturing and aircraft con-
struction, mechanical engineering
and system development. The

prospects offered by this technology
are of particular benefit to middle-
sized businesses which, through
improved diagnosis and servicing
capabilities can act and react more
flexibly and more efficiently and
therefore improve their ability to
compete globally.

The ARVIKA-Consortium consists
of 17 partners, with large compa-
nies and SMEs in the aircraft and
automobile industry, outstanding
representatives from the tool mak-
ers and production-machines in-
dustry, important institutes for re-
search and science, SMEs and servic-
ing providers. The consortium is
headed by Siemens. An overview of
ARVIKA partners is given in Figure 1.

Project goals
ARVIKA aims to research and real-
ize Augmented-Reality-Technolo-
gies (AR) which will support devel-
opment, production and servicing
related to complex technical prod-
ucts in a user-oriented and use-
motivated manner. The main ap-
plication-related tasks of ARVIKA
aim to verify augmented reality in
the different life cycles of the used
products. This also includes a ser-
vice of the machines and systems
which are required for the produc-
tion environment. The project con-
centrates on the following areas: 

ARVIKA – Augmented Reality for Devel-
opment, Production and Service

Reiner Wichert

German Abstract

In dem vom BMB+F geförderten
Leitprojekt ARVIKA »Augmented
Reality für Entwicklung, Produk-
tion und Service« werden Aug-
mented-Reality-Technologien zur
Unterstützung von Arbeitsprozes-
sen in Entwicklung, Produktion
und Service für komplexe techni-
sche Produkte und Anlagen
benutzerorientiert und anwen-
dungsgetrieben erforscht und rea-
lisiert. Durch die virtuelle Überla-
gerung realer Objekte mit rechner-
generierten virtuellen Objekten
erlauben AR-Techniken im Sinne
einer erweiterten Realität das
situationsgerechte Agieren in rea-
len Arbeitsumgebungen. Die Pro-
jektideen werden in für die deut-
sche Industrie relevanten Anwen-
dungsfeldern wie Automobil- und
Flugzeugbau, Maschinen- und
Anlagenbau umgesetzt.
Unsere Darmstädter Institutionen
IGD, ZGDV, sowie vrcom sind an
diesem Projekt beteiligt und dieser 
Artikel soll einen ersten Überblick
über die Ziele des Projektes, sowie
unsere Tätigkeiten geben. Figure 1: Partners

of the ARVIKA
consortium
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– Product development: automo-
bile and aircraft

– Production: automobile manu-
facture and aircraft construction

– Service and maintenance: sys-
tem techniques, in this case
power stations and the tools
and machines required for the
production. 

This covers major application areas
of AR, avoids duplicate develop-
ments, and enables a profound,
application-oriented verification of
this novel technique.

Certain problems in product
development can only be solved
by using AR technology, for exam-
ple, direct comparisons between
test results and calculation results.
After a crash test, the AR system
superimposes the deformation
that is predicted in the simulation
onto the actual crashed vehicle so
that the development engineer
can compare the images. Differ-
ences can thus be identified and
evaluated »at a glance«.

In the production cycle, work is
facilitated as information on the
state of the respective job is given
and received directly in connection
with the related products on site.
For the installation work, the indi-
vidual steps in a procedure can be
presented to the technician in a
mixture of real and virtual. With
regard to this, a comparison of
real installation work with simula-
tion results could, for example, lead
to a comprehensive optimization
which would both improve the
quality of work planning and sim-
plify and accelerate critical phases.

In the service cycle, AR technolo-
gies make it possible to acquire
information for maintenance from
digitally based sources and to trans-
mit that information to a techni-
cian. By superimposing real objects,
it is possible to explain the neces-
sary fitting procedures. With regard
to co-operative work, AR technolo-
gy will improve the shared problem
solving. The technician on site can
contact an expert who maybe far
away but still has the same view of
the problem as the technician –
enabled by the remote transmis-
sion of actual data and video.

R & D by IGD, ZGDV and vrcom
IGD’s work at the ARVIKA project
will concentrate on research and
development of fundamental tech-
nologies in Augmented Reality. The
goal is to realize an AR-system which
consists of three main components –
object and user tracking, information
rendering and new kinds of interac-
tion, suited for AR systems. This basic
AR-system will serve as basis for
industrial applications.

Above all, new solutions for high-
ly accurate and robust tracking will
be designed. The approach focuses
of the development of vision based
tracking and the combination of
different already available sensor
technologies. 

The main goal of Computer
Graphics Center (ZGDV) is the
development of AR related meth-
ods for a mobile data access and
the localization of objects. The
mobile wireless access is a major
step towards the acceptance of
AR-systems in various application

areas, as the integration of AR
adapting the natural working
method of the user will be enabled.
Only the support of mobile data
access allows the freedom of
movement together with an access
to distributed information. The
mobile data access is based on the
use of different wireless communi-
cation channels and, therefore,
limited transfer rates and other
restrictions will have to be consid-
ered. This will lead to the develop-
ment of a suitable middleware for
mobile AR-scenario, fitting to
mobile communication and taking
different context parameters into
account. Furthermore, the devel-
opment of adaptation concepts
will be a main topic in the future.

The work of vrcom concentrates
on the adaptation and inclusion of
components from the VR-System
Virtual Design 2 into the AR-Sys-
tem as modules for visualization,
animation and interaction with
3D-objects. Based on these consist-
ing VR-modules and on the project
results, vrcom will develop and
commercialize an AR-System. A
further goal is to take part in the
development of base components
with the main focus on interaction
techniques and the event handling.

Project state
The work on ARVIKA has begun in
July 1999. Currently, the focus is
on a specification of the system
architecture. The whole project
will take four years and is divided
into two main development cycles. 

The first prototype of the ARVIKA
system will be available in 2001. 
For further information, please see
http://www.arvika.de

Points of contact
Dipl.-Inform. Norbert Gerfelder
ZGDV Darmstadt, Germany
Email: norbert.gerfelder@zgdv.de

Dr. Stefan Müller
Fraunhofer IGD Darmstadt, Germany
Email: stefan.mueller@igd.fhg.de

Dipl.-Ing. Heike Ziegler
vrcom, Darmstadt, Germany
Email: ziegler@vrcom.de

Figure 2: IGD pro-
totype develop-
ment for the AR
support of a man-
ufacturing process
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Introduction
In the project EMBASSI sponsored
by the German Ministry of Science
and Education (BMB+F), the ZGDV
Department of Mobile Information
Visualization focuses its work on
the integration of intelligent
agent technology. The goal of the
EMBASSI project is to provide ser-
vice assistance for consumer elec-
tronics in private households, indi-
vidual traffic and in the terminal
domain (automatic teller machine).

The personal agent as human
computer interaction (HCI)
paradigm helps the user to effi-
ciently accomplish the task to
»control« electronic systems, like,
e.g., recording movies on VCR,
watching TV, listening to music in
cars. The focus of the EMBASSI
system is the most natural and
user-oriented assistance. If, for
example, the user wants to record
a TV movie on the VCR he points
to the movie and says »record the
movie, James«. Therefore, speech-
recognition and multimodal inter-

faces play an important role in
the project. The user interface of
the service assistant might have a
three-dimensional avatar, which is
one focus point of the develop-
ments of the ZGDV department
Digital Storytelling.

In order to provide sufficient
service assistance, knowledge on
the environment and user context
is a prerequisite. This context con-
sists of semantically enriched sen-
sor data to describe the current
physical situations, the resource
states, the user preferences and
several other profiles. Information
about the user (e.g., tracking the
user location or attention) and his
preferences enables the provision
of pro-active service offerings.

The most challenging approach
from a software engineering
point of view is that a number of
independent and heterogeneous
system components of an environ-
ment are to be connected via an
intelligent bus system. To speed
up and simplify the integration

An Agent-based Approach to Service
Assistance within Consumer Electronics

Jürgen Schirmer

German Abstract

EMBASSI ist ein vom Bundesmini-
sterium für Bildung und Forschung
(BMB+F) gefördertes Projekt, wel-
ches die Entwicklung multimedia-
ler Bedienassistenz für elektroni-
scher Geräte zum Ziel hat (siehe
topics 1/2000). Dabei steht die
benutzerzentrierte, individualisier-
te und situationsgerechte Mensch-
Technik Interaktion in privaten
Anwendungsbereichen im Vorder-
grund. Die Vision des Leitprojektes
ist die Vereinfachung der Bedie-
nung technischer Geräte unter
Nutzung neuer Formen von
anthropomorphen und multimo-
dalen Systemschnittstellen, welche
einen integrierten und allgegen-
wärtigen Zugriff auf vernetzte
Geräte und Dienste ermöglichen.
In Bezug auf die Vernetzung ver-
schiedener Geräte (Fernsehgerät,
PC, Audio-Anlage, Lichtsteuerung)
sowie in Bezug auf die situations-
gerechte Assistenzfunktionalität
nimmt die Technologie der Intelli-
genten Agenten eine Schlüsselrol-
le ein. Eine zentrale Komponente
hierbei ist die Kontextverwaltung.
Sie speichert beispielsweise Infor-
mationen über die physische
Situation und den Benutzer und ist
damit Grundvoraussetzung für
eine situationsgerechte Assistenz-
funktionalität. Darüber hinaus
integriert die Kontextverwaltung
einen »white page« und »yellow
page« Dienst sowie einen Rou-
tingmechanismus, welche die effi-
ziente Kommunikation der
Systemkomponenten auf Basis
einer Agentenkommunika-
tionssprache ermöglichen. In die-
sem Artikel wird die Kontextver-
waltung zur Realisierung der »con-
text-awareness« der EMBASSI
Applikation skizziert. 

Figure 1: Service assistance for consumer electronics
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process, an agent communication
language (ACL) is proposed and
will therefore be supported in the
project work.

Context Management
From our experience in mobile
computing research we learnt
that the provision of context-
aware applications has a great
impact on offering real intelligent
assistance, not only in the mobile
area. Such context-awareness of
software applications is estab-
lished by information about the
location of the user, the environ-
ment in which the user moves,
the detection of a user’s presence
or absence and several additional
information about physical objects
in his surroundings. Context-
aware enriched applications can
react to the users changing con-
text automatically and instantly in
the best way. The detection of a
user’s presence in his home envi-
ronment might lead to an evalua-
tion process to determine a next
relevant action such as the notifi-
cation of important telephone
calls.

With regard to this context-
awareness, one of the central
components of the EMBASSI sys-
tem is the context manager. In
comparison to a traditional
database system, the context

manager does not only serve as a
simple passive system providing
persistent storage, session man-
agement, etc, but as a global
knowledge base and facilitator
service. Thus, the context manag-
er enables central persistent stor-
age of data, the registration
(white page) and brokering (yel-
low page) of system components
and services and is responsible for
the initial start-up of the whole
system. In order to provide sophis-
ticated communication between
the system components, the con-
text manager offer an event
propagation or triggering mode
based on situation-action rules in
addition to its pull mode. The
triggering mode enables for
instance a pro-active service offer-
ing capability and the advantage
of processing the situation infor-
mation at their source avoiding
communication overhead
between the system components.
Moreover, all communication
with the context manager is per-
formed by using an ACL. As ACL
we chose the de facto standard
KQML which has already proven
its potential for several years and
which seems to be most suitable
for our needs. 

We gained some experience
with our AdaWeb system for the
adaptation of Web content to the

actual mobile device context. Fur-
thermore, we won a thorough
insight to location tracking using
position receivers like GPS within
our system Loci. We also carried
out some experiments with the
ActiveBadge system and in the
field of agent technology. These
experiences improved our
research and development of the
context-manager. 

Conclusion
Intelligent assistance and mobile
multimedia context-awareness is
becoming a prerequisite for effi-
cient successful applications. With
our developments and the inte-
gration of agent technology we
improved applications by adding
context-awareness. This is a step
beyond location-aware systems.
Location-awareness only accounts
for the location of the user. This
helps to filter and adapt the con-
tent based on this information.
Including additional sensors and
context information, e.g. device
profiles and user preferences,
allows for an additional informa-
tion processing to really assist the
user. Our work on intelligent
agents and basic agent infrastruc-
ture components, such as the con-
text manager, will be the basis for
further developments in our
department.

Point of contact

Dipl.-Inform. Jürgen Schirmer
ZGDV Darmstadt, Germany
Email: juergen.schirmer@zgdv.de

Figure 2: The context manager serves as a facilitator within the multiagent
architecture
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The ecological interface
A human being’s daily activities –
professional or private – are based
on a broad range of interactions
with numerous external objects:
discussing project plans with col-
leagues, editing documents, buy-
ing a ticket from a vending
machine, visiting an exhibition,
controlling the TV at home, etc.

As computers are becoming
more and more ubiquitous, mov-
ing from the desktop into the
infrastructure of our everyday
life, they begin to influence the
way we interact with our environ-
ment – the (physical) entities that
we operate upon in order to
achieve our daily goals. There-
fore, the most important aspect
of future human-computer inter-
action is the way in which com-
puters will enable us to efficiently
manage our personal environ-
ment. This might be called the
ecological level1 of user-interface
design.

At the ecological level, we look at
future developments from the
perspective of helping a user in
achieving his individual goals and
purposes by providing computer-
based assistance for interacting
with his personal environment.

The goal is to have the comput-
er acting as a mediator between
the user and the environment –
e.g., giving the user hints for
operating an obstinate ticket
vending machine, reminding him
of things he wanted to tell a col-
league just approaching across
the corridor, etc. Because the
machine has no direct access to
the human/environment interac-
tion (cf. Figure 1), it needs to
achieve the desired effects indi-
rectly through other interfaces:
i.e., by sensing the environment,
by cleverly guessing the user´s
goals and future interactions with
the environment, and by proac-
tively providing the user with
information needed for those
activities.

Beyond the Desktop: Natural Inter-
action and Intelligent Assistance

Dr. Thomas Kirste, Rüdiger Ide, Gerald Bieber

German Abstract

Computer werden mehr und mehr
zu unseren allgegenwärtigen
Begleitern. Für die Bewältigung
unser täglichen Aktivitäten in der
realen Welt beginnen sie damit
eine immer wichtigere Rolle zu
spielen.
Dieser Artikel diskutiert die Anfor-
derungen an die Eigenschaften
einer solchen Rechnerassistenz
»jenseits des Desktop« und zeigt
einige der Möglichkeiten auf, wie
dies erreicht werden kann. Am
Beispiel des mobilen Besucher-
informationssystems »eGuide«
wird dargestellt, auf welche Weise
eine Umsetzung in die praktische
Anwendung möglich ist.

Figure 1: Interaction levels
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1 Ecology is the scientific study of interactions of organisms with one another
and with the physical and chemical environment. So this notion quite well cap-
tures the essence of the above discussion.


