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Vision of the Institute

We are currently experiencing the evolution
from national industrial societies to a global
information society. Information and com-
munication technology is affecting all areas
of life: the boundaries we knew in the past
are no longer relevant. Yet we are also
noticing that fewer and fewer people are
being employed in the more traditional sec-
tors of industry, which is why many regard
the current transition as a threat and would
rather preserve the status quo. 

However, the progression to a global
information society offers many opportuni-
ties and much scope for creativity: new
proficiencies and workplaces are continuing
to emerge.

Our research focuses on a symbiosis of
computer science and engineering and aims
to provide decisive impetus for new prod-
ucts and services for the global markets of
tomorrow. Our activities will create new
workplaces and sustain prosperity.

The problems we have to solve are com-
plex. There are numerous influences that
must be considered from areas such as nat-
ural sciences, technology, economics, ecolo-
gy and the social environment. We are
adopting an inter-disciplinary approach
because we see that this offers the best
possibility to find solutions for complex
problems. 

Balance between basic research and applied
research
We want to be a leading research institute.
To succeed in this aim, we have to be able
to give decisive impetus in practice but also
be able to recognise problems of tomorrow
early on and find solutions. We place the
same value on basic research, which opens
new horizons and offers new opportunities,
and applied research, which refers to what
is currenty happening in practise.

Commitment to training and education
We are intensely committed to training and
education our students and graduates and
giving them the necessary qualifications so
that they can help shape the future.

Measurable goals
Strategic action is based on measurable
goals. We set ourselves three main goals:
1) The research work must be excellent. 

We measure it by our external funds, 
by the number of doctorates and habili-
tations as well as by the number of pub-
lications in respected media.

2) The number of innovations in products
and processes of services in industry 
that result from our work should be very
high in comparison with other institutes.

3) Our graduates receive appropriate
employment in the business or scientific
world.

In this way, we are following the vision of
Heinz Nixdorf, the founder of our institute.
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While recognizing that our institute relies on the cre-
ativity and productivity of our researchers, we try to
constantly focus their skills in core areas because we
know that this is what we have to do in the long term
to achieve the best performance. These core areas are
derived from our institute model and are designed to
meet the challenges of the future global information
society. We are focusing on the following four core
areas at present:

• Intelligent technical systems.
• Networks and mobility.
• Human-Machine interaction.
• Strategies for the products of tomorrow.

What we do creates benefits
We strive to create product and process innovations in
the core areas mentioned. This in turn stimulates the
innovative behaviour of the people in the relevant orga-
nizations. We therefore also look at the interaction
between product and process innovations and behav-
ioural innovations, all of which should increase the
competitiveness of the companies with whom we work
or provide a future perspective for new companies that
emerge on the basis of our work. Our innovations
should add benefit wherever possible. It is also particu-
larly important to us in this regard that research find-
ings be implemented quickly in practice. We are ideally
equipped to do this, because we amalgamate basic
research, applied research and industrial experience.

The Research Program
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Intelligent Technical Systems

Our technical environment is already fully IT ready. Some 20 bil-
lion microprocessors have been produced to date, i.e. more than
three for every member of the world's population. Nevertheless,
this process is only in its infancy. The vast majority of IT-related
applications in technical systems to date can be characterized as
elementary control and arithmetic operations.

Greater autonomy, flexibility, ability to learn and proactive
behaviour
Even if this step has already led to an enormous increase in the
performance of technical systems, the potential to increase this
even further is by no means exhausted. Future systems will be
characterized by considerably more autonomy, adaptability, flexi-
bility, ability to learn and proactive behaviour. This behaviour will
no longer be dictated fully by developers, rather will be predeter-
mined by particular behavioural patterns, which will then be
implemented by these intelligent systems as the situation
demands.

• Autonomy: Intelligent technical systems are not limited to
detailed and precise preplanned behaviour. Rather they have
a broad range of behavioural patterns at their disposal,
within the framework of which they can act autonomously.

• Adaptability: The adaptability familiar from the area of con-
trol technology, can be built on considerably with intelligent
systems. Thus, adaptation can be performed on the basis of
strategic objectives and taking account of the most varied
environmental data.

• Flexibility: Intelligent technical systems do not have to be
pre-tailored for specific tasks. They can offer a variety of
capabilities that are only partially required at different
times.

• Ability to learn: Intelligent systems can assess past behav-
iour based on self-reflection and derive future behavioural
patterns from this. Autonomy and adaptability are of course
prerequisites for this ability to learn.

• Proactive behaviour: If systems can make decisions in terms
of their future behaviour based on knowledge of past and
present situations as well as environmental factors, such
systems are referred to as proactive systems. This behaviour
can be made even more efficient if account is also taken of
possible and probable future behaviour of environmental
factors.  

SFB 614 and International Graduate School as leading 
contributions to basic research
All of these aspects play a central role for self-optimizing systems.
The special new research initiative 614 ”Self-Optimizing Concepts
and Structures Mechanical Engineering” provides extensive basic
research for intelligent technical systems in the future. The lead-
ing role played by the HNI in the ”International Graduate School
of Dynamic Intelligent Systems” is also part of this.

Participating HNI research groups:
• Business Computing, especially CIM (Prof. Dangelmaier)
• Computer Integrated Manufacturing (Prof. Gausemeier)
• Mechatronics Laboratory Paderborn - MLaP (Prof. Lückel)
• Parallel Computing (Prof. Monien)
• Design of Parallel Systems (Prof. Rammig)
• System and Circuit Technology (Prof. Rückert)
• Mechatronics and Dynamics (Prof. Wallaschek)

Networks and Mobility

Combining mobility and networking opens up new perspectives.
Networks have become indispensable elements of our life: The
Internet has turned the world into a global village, technical sys-
tems, such as vehicles, contain a high figure of connected com-
ponents, while closely coupled parallel systems allow resolution of
the most complex problems. We are currently experiencing a radi-
cal change toward mobility, with mobile stations emerging in
place of location-dependent stations.

However, the critical performance explosion can be expected
from the linking of networking and mobility. Major driving forces
emerging from the networking of systems and system users
include the ubiquitous availability of global knowledge, the
potential to impact any remote objects, the ability to develop
cooperative all-in solutions and the bundling of performance and
service. By combining such potential with the aspect of mobility,
its use is no longer restricted to a fixed workplace, rather is
accessible from anywhere, even while moving. On the other hand,
specific information of a system or user's geographic location can
now also be recorded and used selectively (location based solu-
tions). Three application scenarios are presented below as exam-
ples that connect these two aspects:
a) Streetcars can use information about their current positions

and the positions of other vehicles within a certain radius to
cooperate in illuminating the roadway clearly (without daz-
zling) and equally in the dark.

b) Mobile radio stations can use the information about their posi-
tions and the positions of other devices to build up and oper-
ate a comprehensive communication network without base
stations (mobile ad hoc networks). The aspect of cooperation
also plays a major role in this case.

c) Wireless, networked mobile systems comprising notebooks and
PDAs offer functionalities that come up to the standard of net-
worked, location-based computer systems.

HNI_2002_01_17_GB  04.04.2003  14:57 Uhr  Seite 9
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This vision is naturally linked with a variety of challenges, 
including:

• How should globally accessible information be selectively 
filtered and enabled for use?

• How can efficient communication structures be set up 
and maintained?

• How can remote objects with predictable and controllable
latency be influenced?

• How can a minimum bandwidth and maximum 
transmission times be guaranteed over communication
channels (Quality of Service)?

• In terms of mobile use, how can the necessary energy 
supply to the communication devices be guaranteed?

• How can distributed algorithms be implemented over 
only partially secure and constantly changing communi-
cation networks?

• How can the position and direction of movement be 
determined and predicted precisely in the case of mobile
communication partners?

SFB 376 and Graduate College as essential contributions to 
basic research
The Heinz Nixdorf Institute devotes itself to such questions in 
the framework of the Collaborative Research Centres 376 
”Massively Parallel Computing: Algorithms, Design Methods, 
Applications”, of the ”Graduate College of Automatic Configu-
ration in Open Systems” and the ”International Graduate School
of Dynamic Intelligent Systems”.

Participating HNI research groups:
• Business Computing, especially CIM (Prof. Dangelmaier)
• Mechatronics Laboratory Paderborn - MLaP (Prof. Lückel)
• Theoretical Computer Science (Prof. Meyer auf der Heide)
• Parallel Computing (Prof. Monien)
• Design of Parallel Systems (Prof. Rammig)
• System and Circuit Technology (Prof. Rückert)
• Applied Physics/Integrated Optics (Prof. Sohler)
• Mechatronics and Dynamics (Prof. Wallaschek)

Human-Machine Interaction

While the computer may be ubiquitous, the opportunities offered
by information and communication technology seem only to be
constrained by our imagination. An imaginary space is created,
which we refer to as Cyberspace, in which people communicate,
work together and share experiences. To most people, the access
to this world seems abstract and not highly intuitive, because
looking into Cyberspace from our computer monitors is like look-
ing through a keyhole.

Tailoring technologies such as VR, AR and software agents to the
abilities of the human being
New technologies, such as Virtual Reality, Augmented Reality and
Software Agents offer us fascinating opportunities for overcom-
ing these deficits. We know that it's not just about the machine's

intelligence but also about using the machine intelligently. It is
just as important that human/computer interfaces are adapted to
the sensory and motor capabilities of humans as to their cognitive
abilities. On the one hand, therefore, this involves traditional
interfaces to interactive systems and on the other hand commu-
nication and cooperative processing functions.

With the increasing integration of electronic functions in
devices and products, the wealth of user interfaces they offer is
also expanding. Ergonomic principles and concepts of universal
usability should ensure that in an environment with heteroge-
neous and mobile devices these devices can be handled uniformly
despite different properties and functions. Complex applications
such as assistant systems for vehicles and multimedia-based
teaching and learning also demand the linking of functionality
and interaction in a completely new way.

The quality of use ultimately determines the success of a system
Our goal is to link high technical quality with high user quality. In
order to acquire the relevant knowledge to do this, theoretical
principles are defined and studies carried out on suitability for use
of devices and the everyday suitability of complex technical con-
figurations. New innovative solutions are being developed for
interaction between humans and machines in order to open up
new implementation perspectives (e.g. wearable computing). One
of our special strengths in this regard is to combine in practical
terms the underlying principles, empirical findings and innova-
tions in complex user scenarios.

Participating HNI research groups:
• Computer Integrated Manufacturing (Prof. Gausemeier)
• Computers and Society (Prof. Keil-Slawik)
• Theoretical Computer Science (Prof. Meyer auf der Heide)
• Parallel Computing (Prof. Monien)
• System and Circuit Technology (Prof. Rückert)
• Mechatronics and Dynamics (Prof. Wallaschek)
• Cognitive Psychology (Prof. Wettler)

Strategies for the Products of Tomorrow

Production is an important area for the future.
Production includes all activities in relation to the development,
manufacturing and marketing of a product. Production creates
jobs and prosperity. Our activities therefore ultimately lead to the
question as to how we can stimulate production.

What counts is foresight. This is our destiny
Competition is tough in the global village, offering good opportu-
nities for the hardy. Yet competitive situations are changing con-
stantly. What seems like a good opportunity today and is stimu-
lating investment, may be obsolete tomorrow. It is no longer ade-
quate in the face of such dramatic change to simply solve the
obvious problems of the present; this will not necessarily allow
the challenges of the future to be tackled. Foresight and a strate-
gic approach are called for, i.e. the success potentials of tomorrow
must be recognized early on and exploited in well-timed. We are

HNI_2002_01_17_GB  04.04.2003  14:57 Uhr  Seite 10



predestined to achieve this, because we anticipate the problems of
tomorrow in our research and develop suitable solutions.

The services we provide help global players as well as small
and medium sized companies. Globally active companies seek out
attractive markets and sites with highly developed production,
logistical and supplier structures. Apart from the actual product
that is being supplied, the product-related service and the sus-
tainability of the benefits offered are becoming increasingly
important for small and medium sized companies, who frequently
want to be active in these structures.

A toolset for future-oriented company management 
We offer a comprehensive toolset for designing production for
the future. This approach covers four levels, which are generally
worked through from top to bottom.

• Foresight (scenario): At this level, we anticipate 
developments in markets and technologies in order to 
recognize opportunities but also threats to established 
business early on.

• Strategies: At this level, we develop business, product and
technology strategies in order to exploit these recognized
opportunities well-timed.

• Processes: We design business processes at this level 
according to the motto ”structure follows strategy” so 
that the strategy can be implemented.

• Systems: IT and communications systems are deployed at
this level, which support the well-structured business
processes. 

Effectiveness and efficiency are hence twin goals for us. This 
characterizes us in particular. We apply the toolset described to
the three main business processes in a manufacturing company:
1) the product development process (product development and
manufacturing planning), 2) the manufacturing process (industrial
automation) and 3) the order processing process (procurement,
production and distribution logistics).

Participating HNI research groups:
• Business Computing, especially CIM (Prof. Dangelmaier)
• Computer Integrated Manufacturing (Prof. Gausemeier)
• System and Circuit Technology (Prof. Rückert)
• Mechatronics and Dynamics (Prof. Wallaschek)
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Structure of the Research Program of the Heinz Nixdorf Institute

The Research Program 11

HNI_2002_01_17_GB  04.04.2003  14:57 Uhr  Seite 11



Heinz Nixdorf Institute Annual Report 200212

Distinguished Research at the 

Heinz Nixdorf Institute

”Collaborative Research Centres are long standing research institutions
in universities in which scientists work together in the framework of
interdisciplinary research programs. […] Collaborative Research Centres
allow demanding, complex and long-term research projects to be han-
dled by concentrating and coordinating the skills available in a univer-
sity.” (translated from the original German: Deutsche Forschungsgemeinschaft: Annual

Report 2001, page 110).

This characterization of Collaborative Research Centres (Sonder-
forschungsbereiche, SFBs) formulated by the Deutsche Forschungsge-
meinschaft coincides with the assertion by the Heinz Nixdorf Institute
to contribute to solving complex tasks through the interaction of com-
puter scientists, engineers and economists.

Consequently, the two special research initiatives of our university -
SFB 376 ”Massively Parallel Computing: Algorithms, Design Methods and
Applications” (since 1995) and SFB 614 ”Self-Optimizing Mechanical
Engineering Systems” (since 2002)  - have emerged under the responsi-
bility and leading involvement of the Heinz Nixdorf Institute.

Some 100 scientists are involved, with over 40 of these financed by
the DFG. Both Collaborative Research Centres strongly characterize the
basic research and are an expression of the excellence of the research
carried out by the Heinz Nixdorf Institute.

HNI_2002_01_17_GB  04.04.2003  14:57 Uhr  Seite 12
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Networks have become an indispensable part of our world, for
example as high-performance computers, as communication and
information systems, or as planning and control components for
transport and production systems. The ever-increasing complexity
of such systems constantly presents new challenges for computer
scientists and engineers.

SFB 376 began working in 1995 with the aim of developing
methods and techniques for exploiting the computational capa-
bilities of parallel processor networks and for demonstrating the
performance of the algorithmic solutions and the design meth-
ods produced for embedded, distributed (technical) systems on
the basis of a variety of applications. Since then, the SFB has
made essential contributions to this topic area and acquired
international reputation. In addition, it takes account of the
rapidly growing importance of networks as communication and
information systems as mentioned above. Apart from the aspect
of parallel high-performance computers, research has therefore
begun to focus increasingly on areas such as usability of hetero-
geneous dynamic networks, for example mobile, wireless commu-
nication networks consisting of notebooks or mobile phones.

The research program is subdivided into the project areas
Algorithms, Design Methods and Applications. The algorithmic
orientation contributes to particularly efficient, i.e. runtime-opti-
mizing solutions. Design techniques for embedded real-time sys-
tems and for specialized hardware are being developed in
method-based areas. Both the algorithmic and methodological
work is evaluated in applications. We therefore consciously
selected applications that present challenges for our methods
and techniques. 

http://www.upb.de/sfb376/index.html

Considerable success potential is opening up thanks to the
increasing penetration of mechanical engineering with informa-
tion technology. This is aptly expressed by the term mechatronics,
by which is meant the close interaction of mechanics, electronics,
control engineering and software engineering. Mechatronics is
mechanical engineering in its modern sense.

Future mechanical engineering systems will comprise config-
urations of system elements with an inherent partial intelligence.
The communication and cooperation between intelligent system
elements characterize the behaviour of the overall system.
According to our understanding and from the perspective of
information technology, this involves distributed systems of
cooperating agents. Fascinating opportunities are hence begin-
ning to open up for designing mechanical engineering products
of the future. The term self-optimization characterizes these per-
spectives: 

Self-optimization allows manageable systems with inherent
intelligence, which are capable of responding independently and
flexibly to changing environmental factors.

The realization of the vision of mechanical engineering prod-
ucts with inherent partial intelligence demands tools for design-
ing self-optimizing systems. This is the decisive driving force for
multiplying the resulting products, because it is only through a
well documented, proven toolset that others are enabled to suc-
cessfully develop self-optimizing systems.

The following primary goals and research programs have emerged
from this overriding objective:

• Principles and potential of self-optimization. Scientific 
penetration and engineering-related preparation of the
active paradigm of self-optimization.

• Design methods and tools. Creation of methodological 
and instrumental prerequisites for developing innovative
systems that are based on the active paradigm of self-opti-
mization.

• Implementation methods. Implementation of self-optimiza-
tion at hardware, system software and control software
level.

• Self-optimizing products and systems. Design and proto-
type implementation of components, products and systems
in order to validate the elaborated toolset and to give visi-
ble impetus to the topic of product innovation.

The ”Neue Bahntechnik Paderborn” (New RailCab) project offers
an efficient research infrastructure as a demonstration area for
the planned basic research work.

http://www.sfb614.de

SFB 376 ”Massively Parallel Computing: 
Algorithms, Design Methods and Applications”
Director: Prof. Dr. math. Friedhelm Meyer auf der Heide

SFB 614 ”Self-Optimizing Concepts and 
Structures in Mechanical Engineering”
Director: Prof. Dr.-Ing. Jürgen Gausemeier
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The Heinz Nixdorf Institute is intensively committed to the train-
ing and education of students and graduate students studying for
their doctorates with the aim of giving them the start they need
to shape the future. A very special feature of the Heinz Nixdorf
Institute is the close interaction between information science,
natural science, engineering science and economics as well as
aspects of social and cultural sciences. This interaction takes place
within the framework of more than 150 assistant and doctorate
positions in the Heinz Nixdorf Institute. Our dedication to pro-
moting a new generation is expressed in particular in the two
graduate colleges, the leading involvement of the Heinz Nixdorf
Institute in the first International Graduate School at the Univer-
sity of Paderborn as well as in our commitment to developing
innovative services for improving the training infrastructure.

Graduate College 

The Heinz Nixdorf Institute has been operating graduate colleges
since 1992 with the aim of allowing graduates complete their
doctorate at the Heinz Nixdorf Institute within a period of two 
to three years. The first graduate college ”Parallel Computer Net-
works in Production Technology” under the management of Prof.
Dr. Meyer auf der Heide finished in 2001 after nine years' spon-
sorship by the Deutsche Forschungsgemeinschaft (DFG). 50 schol-
arship holders worked at the college, partly in close cooperation
with SFB 376 ”Massively Parallel Computing: Algorithms, Design
Methods, Applications” and 37 of these have successfully com-
pleted their doctorates with ten others due to finish shortly. A
former scholarship holder at the college has gone on to become 
a professor.

The second graduate college ”Automatic Configuration in
Open Systems” was set up in 2002. It is run under the manage-
ment of Prof. Dr. Rückert and is sponsored by the Heinz Nixdorf
Institute itself as well as by DFG. The plan is for up to 15 scholar-
ship holders to work closely with the two existing Collaborative
Research Centres at the Heinz Nixdorf Institute in the framework
of the second college, i.e. SFB 376 ”Massively Parallel Computing:
Algorithms, Design Methods, Applications” and SFB 614 ”Self-
Optimizing Concepts and Structures of Mechanical Engineering”. 

The interdisciplinary work in the college together with the
technical specialization of the individual faculties offer graduates
a considerable advantage and significantly increase the quality of
the scientific work.

Commitment to support young Researcher

Heinz Nixdorf Instit

Graduate College: http://w

Int. Graduate School: http://

Notebook University: http
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International Graduate School

The International Graduate School ”Dynamic Intelligent Systems”,
which was founded in autumn 2001, is one of six institutions sup-
ported by the state of North Rhine-Westphalia to promote top
young specialists in natural sciences areas. Highly qualified gradu-
ates can study strategically for their doctorate within a three-year
period in the framework of a course of doctorate studies, motivat-
ed by intensive support. In the framework of this NRW program,
the International Graduate School ”Dynamic Intelligent Systems”
is the only institution involved in the area of application-oriented
IT. An interdisciplinary approach, internationality and excellence
are the trademarks of the institution, managed scientifically by
Prof. Dr. Schäfer. The International Graduate School makes a sig-
nificant contribution to the development of the OWL region and
Paderborn as a scientific site. Based on the research topics and in
cooperation with industry, specialized subject area competence
centres are to be developed in which joint research projects can
be carried out as well as inter-company education and training.

Research at the English-speaking institution focuses on the
enhanced development of dynamically linked systems. Such sys-
tems are characterized by the replacement or modification of
software and hardware during their operational phase, which
poses many unresolved problems in terms of reliable implementa-
tion. They are supposed to be solved within the research projects
at the International Graduate School. Nine professors from the
Heinz Nixdorf Institute and another eight professors from the
University of Paderborn currently coach 18 students from seven
countries. On completion of the setup phase at the end of 2004,
some 45 students will be enrolled at the Graduate School to do
their doctorate.

Notebook University 

Apart from institutional activities, the Heinz Nixdorf Institute in
cooperation with the University of Paderborn supports the change
from a configuration-oriented to a service-oriented infrastructure.
A key aspect of this is the project sponsored in the framework of
the promotion and development program ”New Media in Educa-
tion - Notebook University”, i.e. ”Uni-Mobilis: Mobile use of infra-
structures to promote learning through the setting up of a consis-
tent service infrastructure” under the project management of
Prof. Dr. Keil-Slawik. The project focuses on the comprehensive
and consistent use of digital media with the aim of achieving a
new level of quality in training. This combination of quality
improvement and rationalization demands the setting up of a ser-
vice infrastructure, which in a sense is uncharted territory for the
University of Paderborn, but on the other hand allows it to con-
solidate its existing commitment to being a ”University of the
Information Society” and elevates it to a new level of develop-
ment. 

Overall, the four application areas of economics, mechanical
engineering, chemistry and chemical engineering, as well as
mathematics and information science are involved in the wide-
scale implementation.

Heinz Nixdorf Institute: http://wwwhni.upb.de/

Graduate College: http://wwwhni.uni-paderborn.de/gk/

Int. Graduate School: http://www.upb.de/graduateschool/

Notebook University: http://hrz.upb.de/uni-mobilis/

itute: http://wwwhni.upb.de/

/wwwhni.uni-paderborn.de/gk/

//www.upb.de/graduateschool/

tp://hrz.upb.de/uni-mobilis/
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Heinz Nixdorf Institute Annual Report 200216

Statistics of the Institute

Activities of Employees with PhD

(since Foundation of the Institute 1987)

Jobs of the Spin-Offs of the Heinz Nixdorf Institute in the year 2002
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Industrial Research and
Development

Scientific Research 
and Lectureship

Management Self-employed

Academic Profile of the Interdisciplinary Institute

Period of Review 1.01. - 31.12.2002

Dipl.-Informatik/in

Dipl.-Ingenieur/in Maschinenbau

Dipl.-Ingenieur/in Elektrotechnik 

Dipl.-Wirtschaftsingenieur/in Fertigungstechnik

Dipl.-Wirtschaftsingenieur/in Elektrotechnik

2 Dipl.-Kaufmann/frau

4 Dipl.-Wirtschaftsinformatiker/in

8 Dipl.-Mathematiker/in

4 Dr.-Ing.

11 Dr. rer nat.

1 Dr.-Phil.

4 Dr.-Physik

6 Dipl.-Physiker/in

1 Dipl.-Psychologe/in

1 Magister Medienwissenschaft

1 Privatdozent Dr. rer. nat.
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Statistics of the HNI Workgroups

1995 1996 1997 1998 1999 2000 2001 2002

External Funds of the HNI Workgroups

Professors Research Staff Technical and Administrative Staff Trainees

Number of Employees of the HNI Workgroups
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17
PhD Theses

1 Habilitations

Scientific Results/Publications of the HNI Workgroups

Number of
Employees
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Mill. EURO *estimated value
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Portraits
WorkgroupWorkgroup Portraits

HNI Workgroups

Producing Economically in Germany Tomorrow

Prof. Dr.-Ing. habil. Wilhelm Dangelmaier

Recognizing and Exploiting Success Potentials of Tomorrow

Prof. Dr.-Ing. Jürgen Gausemeier

Creating Basic Knowledge for Strategic Planning of ICT

Prof. Dr.-Ing. Reinhard Keil-Slawik

High Performance = Innovative Computer Systems + Efficient Algorithms

Prof. Dr. math. Friedhelm Meyer auf der Heide 

Controlling Distributed Embedded Systems

Prof. Dr. rer. nat. Franz Josef Rammig

Microelectronics – Key Technology and Challenge

Prof. Dr.-Ing. Ulrich Rückert

With Creativity to Innovation

Prof. Dr.-Ing. Jörg Wallaschek

Mechatronics in Trend-Setting Applications

Prof. Dr.-Ing. Joachim Lückel

Reaching new magnitudes through the efficient use of parallel 

and distributed systems 

Prof. Dr. rer. nat. Burkhard Monien

Integrated Optics in Lithium Niobate

Prof. Dr. rer. nat. Wolfgang Sohler

Evolutionary Techniques for System Design

Prof. Dr.-Ing. Jürgen Teich

Thinking and Language

Prof. Dr. phil. hist. Manfred Wettler

More than just Basic Services

Dipl.-Ing. Christopher Odenbach

Business Computing, especially CIM

Computer Integrated Manufacturing

Computers and Society

Theoretical Computer Science: Algorithms,

Complexity Theory, Parallel Computing

Design of Distributed Embedded Systems

System and Circuit Technology

Mechatronics and Dynamics

Mechatronics Laboratory Paderborn

Parallel Computing 

Applied Physics/Integrated Optics

Computer Engineering Laboratory

Cognitive Psychology

HNI Computer Operation

Associated 

Workgroups
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Business Computing,

Producing Economically in Germany Tomorrow
Prof. Dr.-Ing. habil. Wilhelm Dangelmaier

Inventory Supplier I

Inventory Supplier II

Inventory Supplier III

Inventory 
Manufacturing I

Manufacturing
Level II

Customer A

Customer B

Customer C

Customer E

Customer D

Inventory Supplier IV

Capacity

Manufacturing
Level I

Inventory 
Manufacturing

Level I

especially CIM

Enterprises will still produce in Germany tomorrow, if 
production, procurement and selling processes meet highest
demands for effectiveness and efficiency. This development
comprises the increase in product quality as well as ever
shorter delivery and turn-around times. In this connection it 
is necessary to develop innovative procedures which enable
enterprises to advance to a status possible today.

http://wwwhni.upb.de/cim/

Business Computing, especially CIM
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Business Computing, especially CIM 21

Our teachings pursue the objective to show
the student coherences between goods and
procurement markets, the structure and
workflow of an organisation, between prod-
uct and production forms as well as the
principles of thinking in a system and the
realization of an innovative solution in
information technology.

Guaranteeing the Competitive 

Position for Tomorrow

Our objective: Strengthening and guaran-
teeing the competitive position of an enter-
prise on a long-term basis. Therefore the
workgroup deals with all technical-econom-
ic problems that arise during the design of
customer-producer-supplier/networks and
the realization of incompany and inter-
company production and logistics processes
and which can be brought to a solution by
means of an innovative information tech-
nology. 

Our thinking is process-oriented, i.e. 
orientation at the work production process.
The analysis of weak points, the testing of
solution approaches, the optimization of
separate processes, workflows, and networks
can be managed with the help of our tools,
beginning with the conception of a work
production network up to the implementa-
tion of a logistics control system or an e-
commerce solution. Especially for this rea-
son our work was honoured with the Ger-
man science prize for logistics. 

We develop solutions that offer decisive
competitive advantages: More efficient
working processes, reduced costs and a
higher benefit for the customer. We are at
the same time a solution provider and sup-
plier of technology. Our partners are in par-
ticular the industry as well as service and
logistics enterprises. We are working on the
following focal points of research

• supply chain management – optimiza-
tion of in-company and inter-company 
supply chains

• customer & sales management – 
concepts and systems for customer-
oriented enterprises

• logistics for production and services –
consultation and solutions for the opti-
mization of industrial business processes

Dangelmaier, W.; Warnecke, H.-J.:
Fertigungslenkung. Planung und Steuerung
des Ablaufs der diskreten Fertigung. 
Berlin: Springer 1997.

Uebel, M.; Helmke, St.;
Dangelmaier, W.: Praxis

des Customer Rela-
tionship Management.

Wiesbaden: Gabler
2002.

Dangelmaier, W.: Fertigungsplanung.
Planung von Aufbau und Ablauf der
Fertigung – Grundlagen, Algorithmen
und Beispiele. 2. Auflage, 
Berlin: Springer 2001.

Busch, A.; Dangel-
maier, W.: Integriertes

Supply Chain Man-
agement. Theorie und

Praxis effektiver
unternehmensüber-

greifender Geschäfts-
prozesse. Wiesbaden:

Gabler 2002.

Helmke, St.; Uebel, M.;
Dangelmaier, W.: Effektives

Customer Relationship
Management. Instrumente

– Einführungskonzepte –
Organisation. 

2. Auflage, Wiesbaden: 
Gabler 2002. Fischer, W.; Dangelmaier, W.: Produkt-

und Anlagenoptimierung. Berlin: 
Springer 2000.

HNI_2002_18_87_GB  04.04.2003  15:04 Uhr  Seite 21



Workgroup22

The Application of Agent Systems in the
Supply Chain Management

Contact:
Production and logistics
Dipl.-Wirt-Ing. Michael Rüther
Email: ruether@hni.upb.de
Phone: +49 (0) 5251/60 64 25
Fax: +49 (0) 5251/60 64 82
www.e-commerce-systeme.de

EAI-Systems
Dipl.-Inform. Ulrich Pape
Email: pape@hni.upb.de
Phone: +49 (0) 5251/60 64 54
Fax: +49 (0) 5251/60 64 82
www.eai-systeme.de

Agent-systems
Dipl.-Inform. Hubertus Franke
Email: franke@hni.upb.de
Phone: +49 (0) 5251/60 64 49
Fax: +49 (0) 5251/60 64 82
www.transportagent.info Production network

The purchasing process is improved by a
control-based communication with integra-
tion of information of all supply chain part-
ner. This is implemented in the context of
collaboration and partnership. The customer
disposes his demands inter-organizational
under consideration of all incurred freight
charges and thus reduces his logistics costs.
The logistics service company and the sup-
plier have an optimization window within
which the collection of demands can be
realized, in order to increase the utilization
of the transport vehicles or to arrange pro-
duction planning more flexible.

A multi-agent-system is realized by the
combination of modern software-technolo-
gies and components, such as Java, XML
and UML, and also serves for the verifica-
tion of the economic target conception of
the processes in the supply chain. Within
the multi-agent-system each enterprise
requires an agent platform, an application
server and a database-server for the realiza-
tion of each runtime environment.

The research project CoagenS –

cooperative/competitive adaptive

agents for the development and

organization of production networks

in series manufacturing.

New logistics concepts which are currently
discussed under the term supply chain
management, show optimization potentials
between the supply chain levels through a
new quality of process and system integra-
tion. In this context the central requirement
is a frictionless and fast communication
between the supply chain partners. Thus in
one part of the research project CoagenS an
optimization of inter-corporate purchasing
processes especially in the context of com-
munication with suppliers and logistics ser-
vices is aimed at. A promising way for the
improvement of the situation is provided by
the technique of multi-agent-systems.
These consist of decentralized software
agents which have special adaptabilities
and can learn from one another as well as
from their environment and allow for the
mapping of intelligent self-regulated con-
trol systems.
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connection not only the cargo and freight
volume but also the used loading devices
are of decisive importance. If pallets, addi-
tional containers, etc. are to be used, their
measures have to be taken into account in
the calculation.

In the concrete case the transport plan-
ner has due to the use of powerful inter-
faces access to current as well as historical,
individually processed production data for
the optimal transport planning. With the so
extracted data that varies both in the sea-
sonal and weekly course, a revision of addi-
tional impacts as well as profile-supported
adaptation is necessary. Without this revi-
sion there is the danger that e.g. historical
holiday quantities falsifiy the transport
prognosis of the average week day. The
resulting generated daily quantity is distrib-
uted on the basis of relation and volume
quotas to the corresponding loading gates
and transport times. This enables the plan-
ner not only to plan the quantity of
required transport containers/drives but also
their departures times. The project shows
that cost savings in double digits are realiz-
able. In the transport market which is
known for a lot of competition this can
already be decisive for the survival of the
enterprise. 

The industry project ProTrans –

development and implementation of

a prognosis-based planning tool for

the control of transport networks of

an international logistics service

enterprise.

Numerous transport planning programs
exist today which can device a cost-optimal
transport plan. However, if the time and
quality requirements of the customer are
always to be complied, poor capacity and
transport space utilization can result. The
reason for this is to be seen in the insuffi-
cient planning within the preliminary plan-
ning levels. Here models are aimed at which
already take into account the delivery
behavior of suppliers as well as the capacity
of the current production. In the center of
attention lies the optimized filling of trans-
port containers, and not any longer the
optimized transport planning. For the solu-
tion of this problem, the research group
business informatics in collaboration with
the industry has developed a prognosis tool
for the improved planning and control of
the transport volume. Only the knowledge,
how much of which good has to be trans-
ported in which transport container, allows
saving effects which can secure a competi-
tive advantage for the enterprise. In this

Contact:
PPS / ERP / SCM

Dipl.-Wirt-Ing. Daniel Kaschula
Email: kaschula@hni.upb.de

Phone: +49 (0) 5251/60 64 61
Fax: +49 (0) 5251/60 64 82

www.pps-systeme.de

Selbstoptimierende Systeme
Dipl.-Wirt-Ing. Peter Scheideler

Email: petersch@hni.upb.de
Phone: +49 (0) 5251/60 64 62

Fax: +49 (0) 5251/60 64 82
www.sfb614.de

Planning and Control of Transport Networks

Planning transportation emerge
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The research project poDLE – devel-

opment of services in the investment

goods industry

Industry and service enterprises are increas-
ingly integrated into the network of part-
ners and customers. The business relation-
ship between the included enterprises are
characterized by a high level of dynamic.
The network is related to the application of
inter-corporate information systems. The
resulting high investments require strategies
for the organization and improvement of
business relations in order to ensure the use
as well as the profitability of all included
partners in the long term. Against this
background the enterprises are asked to
offer their customers a complex package of
goods and services in the field of their
products, on the one hand for the support
of marketing and on the other hand as
independent services.

In the different divisions of a company
these new requirements can only be real-
ized efficiently if organization and process
structure are reorganized. Besides the modi-
fications in the organization, the configura-
tion of business processes with innovative

Development of In-company and Inter-
corporate Services

Contact:
Service development
Dipl.-Wirt-Ing. Andreas Emmrich
Email: emmrich@hni.upb.de
Phone: +49 (0) 5251/60 64 54
Fax: +49 (0) 5251/60 64 82
wwwhni.upb.de/cim

Reference modeling
Dipl.-Wirt-Ing. Tobias Gajewski
Email: gajewski@hni.upb.de
Phone: +49 (0) 5251/60  64 89
Fax: +49 (0) 5251/60 64 82
wwwhni.upb.de/cim Service modeling

information and communication systems is
given central importance. By processing
systematically, the existing business
processes are analysed from the strategic
objective up to the processes on the work-
place level and future strategies, processes
and structures for innovative services are
worked out.

For the information-technical design of
process and capacity planning for technical
services we have developed the planning
platform PODLE in the context of a research
project in collaboration with our industry
partners. With the help of this system orga-
nization and process structures can be illus-
trated, working processes can be modelled
and productions processes can be planned
efficiently on the basis of workflows.
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The industry project: iSET – analysis,

evaluation, and reorganization of

intermodal logistics-workflows in

consideration of innovative integral

system concepts in the area of

telematics.

Logistics service companies face the chal-
lenge of creating lasting quality and cost
improvements for the customer. Consistent
with this the requirement of a vertical
extension of the product portfolio is often
mentioned. Investment in new technologies
is becoming a factor of competition, cus-
tomer orientation is an essential factor for
the whole industry. The consideration of
the whole production process of logistics
service companies by integration of the
past experiences in the area of supply chain
optimization and observing internal and
external requirements made it possible to
increase the efficiency of a large Austrian
logistics service company. Our tools enabled
an efficient information-technical connec-
tion of intermodal traffic on water, street
and rail. The application of modern telem-
atics services of our cooperation partner
Bombardier Transportation resulted in a
transparent organization of order process-
ing. Especially the integration of existing IT-
Systems, the standardization of the dat-
apool and the extension of decentralized
infrastructures resulted in a significant

increase of transparency of business
processes and reduced interfaces between
the operation units. Above all the combina-
tion of disposition and positioning is neces-
sary; subsequent stages of expansion are to
include an integration of the whole order
processing from the order acceptance, pro-
duction, to the billing and subsequent sup-
port.

Thus future-oriented concepts and
solutions for the reorganization of business
processes could be developed and intro-
duced. Important support in this process
was offered by the aggregated perspective
of external customers, market requirements,
and customer desires on the one hand, and
the integration of internal requirements
referring to optimal personnel planning on
the other hand. During the project phase
motivation, desires, and ideas of the
involved organization units in the sense of
an effective change management were
integrated and implemented. Customers
were involved in the reorganization of
processes – products and processes can
only be defined in collaboration with them.
The model developed by us enabled a
reduction of target conflicts and played an
important role in the consolidation of
desires for the solution which is to be
implemented.

Contact:
E-Markets, Virtual Communities
Dipl.-Wirt-Inform. Jörn Szegunis

Email: jos@hni.upb.de
Phone: +49 (0) 5251/60 64 25

Fax: +49 (0) 5251/60 64 82
www.e-market-systeme.de

Telematics
Dipl.-Wirt-Ing. Markus Fahrentholz

Email: markusf@hni.upb.de
Phone: +49 (0) 5251/60 64 32

Fax: +49 (0) 5251/60 64 82
nbp-www.upb.de

PPS/ERP/SCM
Dipl.-Wirt.-Ing. Daniel Kaschula

Email: kaschula@hni.upb.de
Phone: +49 (0) 5251/60 64 62

Fax: +49 (0) 5251/60 64 82
wwwhni.upb.de/cim

Innovative Strategies for Application of Telematics 
Systems for Logistics Service Companies

System Scenario – today and tomorrow
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Recognizing and Exploiting Success Potentials of Tomorrow
Prof. Dr.-Ing. Jürgen Gausemeier

Workgroup26

Computer Integrated
Manufacturing

Computer Integrated Manufacturing

Product and production process innovations are important
lever for ensuring properity and employment in the future.
Mechanical engineering and related areas, such as automo-
tive industry, are playing a key role today. These sectors like-
wise demonstrate the relevant success potentials in the
future. It is essential therefore to recognize these potentials
early and to exploit them in time.

http://wwwhni.upb.de/rip/

”The complaint of the pressure 

of competition is actually only the

complaint of a lack of ideas.”  

Walther Rathenau
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Produktinnovation – A handbook for the 
strategic planning and development of products
of tomorrow; Carl Hanser Verlag 2001

Szenario-Management – A handbook for 
creating scenarios and their implementation in
the management; Carl Hanser Verlag 1996

Führung im Wandel – A handbook for designing
production processes of tomorrow; Carl Hanser
Verlag 1999

Four-level model of forward-looking management of industrial companies

UNITY AG and its subsidiaries myview tech-
nologies and SDG are the first point of con-
tact when it comes to implementing these
services in practice. With more than 130
employees will be only too pleased to assist
you (http://www.unity.de).

The aim of our educational courses is to
give our students a comprehensive overview
of modern industrial companies, to high-
light the success potentials of the future
and to point the ways of achieving these.

Creating Products Today for the 

Market of Tomorrow

Information has become the fourth largest
factor of production, as important as raw
materials, labor and capital. The wide-scale
use of information and communication
technology in industry not only leads to
increases in productivity but also to the cre-
ation of new products and new markets.

Our general goal is to maintain and
increase competitiveness of industrial com-
panies in the information age. With this in
mind, we develop methods and procedures
for forward-looking management of indus-
trial companies on the basis of a four-level
structure.

• Scenario-Level: At this level we antici-
pate developments in markets and tech-
nologies in order to recognize opportuni-
ties early on.

• Strategy-Level: At this level we devel-
op business, product and technology
strategies in order to exploit these recog-
nized opportunities well timed.

• Process-Level: This level involves the
design of processes of services. Our pri-
mary focus in this context is the product
development process, i.e. the process from
product idea to successful market launch.

• System-Level: IT systems are deployed
at this level. These systems allow analysis
and simulation of product features and
production processes (virtual prototyping,
virtual production).
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Project Partner:
VDMA
Prof. Schuh, RWTH Aachen / Fraunhofer IPT
Prof. Lindemann, TU Munich
HASSIA Verpackungsmaschinen GmbH
LEWA Herbert Ott GmbH & Co.
Sterling Industry Consult GmbH
UNITY AG
Walter Voss Fluidtechnik GmbH
Wittenstein AG 
WOMA Apparatebau GmbH

Contact:
Dipl.-Wirt.-Ing. Daniel Bätzel
Dipl.-Wirt.-Ing. Lars Orlik
Email: orlik@hni.upb.de
Phone: +49 (0) 5251/ 60-62 60
Fax: +49 (0) 5251/60 62 68
www.spp-projekt.de

Strategic Product Planning
Intensification of strategic Know-how in Engineering Enterprises
A Research Project of the BMBF in the Context of the Program
”Research for Manufacturing in the Future”

Tasks and instruments of strategic product planning

Innovative pump technology

Innovative power transmission engineering

The Product Innovation Challenge

Mechanical engineering companies are
characterized by their agility, i.e. their ability
to respond flexibly and quickly to customer
requirements. As products become more
complex and the pace of innovation
increases, this ability will not suffice to
position the correct products on the market
at the right time. Companies have to devel-
op greater competence in strategic thinking,
i.e. to recognize and exploit future success
potential in time.

Strategic product planning should help
to meet this challenge. It includes the fol-
lowing tasks:
• Foresight: The aim of foresight is to 

recognize future success potential and to
identify the appropriate need for action.

• Product Discovering: Based on the
success potentials identified, the new
product and service ideas have to be
found and chosen.

• Business Planning: This involves devel-
oping business and product strategies.
These have to be able to answer questions
on the product program, the configura-
tion of different variants, the technologies
used etc. The aim is to prove whether an
attractive return on investment can be
achieved with the new product idea.

• Conceptual Design: A so-called solu-
tion in principle, a well-founded technical
conception of the planned product is
developed.

Objectives of the Project ”Strategic

Product and Process Planning”

The chief aim of the project is to enable
small and medium-sized mechanical engi-
neering companies to implement strategic
product and process planning and to inte-
grate it into their corporate management.

The instrument will be developed to
achieve this. It contains:
• Methods and relevant tools
• A procedure for monitoring the strategies

with indicators and management ratios 
• An internet-based knowledge base for

methodological and factual knowledge
about technologies, markets, component
suppliers etc.

Classes allow Transferability

The range of German engineering enterpris-
es is extremely heterogeneous. We have
hence created classes of comparable busi-
nesses. A specific instrument of strategic
product planning is developed for each
class and implemented in the partner com-
panies. Interested companies can participate
in the results of the project as long as they
can be assigned to a defined class.
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Knowledge Management in strategic Product Planning
Support for Developing integrated multi-functional Mechatronic Systems on the Basis of
functional Plastics

Contact:
Dipl.-Wirt.-Ing. Daniel Steffen

Email: dsteffen@hni.upb.de
Phone: +49 (0) 5251/60 62 61

Fax: +49 (0) 5251/60 62 68
wwwhni.upb.de/rip

Current Situation and Objectives

Functional plastics are polymers with cus-
tom-tailored properties such as mechanical,
thermal, electrical, optical and laser activat-
ed characteristics. They are mostly based on
compounding plastics and ceramics as well
as metals and enable innovative solutions
for mechatronic systems. For example, it is
possible to manufacture casings with
electromechanical shielding or extensively
formed components like magnet-struggles
for incremental revolution sensors by injec-
tion molding. These components are more
cost-efficient, lighter weight and less com-
plex and offer a higher functional density.

This project aims to find areas of appli-
cation for these materials and to encourage
the engineer to transfer the new technolo-
gies to series production.

Instruments for Strategic Product

and Technology Planning

The synergy potential, which is based on the
combination of new materials and produc-
tion processes, can be identified using a
four-step-method:
• Characterization of the new technologies

and active principles using detailed
descriptions

• Analysis of current and future products in
relation to the technical realization of the
product functions

• Identification of unfavorable realization
types and the possibility of replacing
these with new technologies and active
principles

• Construction of product and active princi-
ple roadmaps

Database for Rapid Prototyping

Technologies

The development of materials and produc-
tion processes - especially with a focus on
series production - requires many physical
prototypes. A database was conceived, in
which users can accumulate their know-
how concerning Rapid Prototyping and
Rapid Tooling technologies and then make
this available to all participants.

The knowledge base supports the devel-
oper in selecting a rapid prototyping
process for an application. The developer
specifies the limiting conditions and
requirements of the task and in return is

provided with a number of suit-
able technologies. These are
described by information such as
performance data, costs, suppli-
ers and contact persons. 

The data model can be
extended to include production
and machining processes for
functionally adapted plastics.
Most of the necessary informa-
tion is therefore derived from
the strategic product and tech-
nology planning process.

Project Partner

Siemens Corporate Technology (CT),
Division Materials and Manufacturing,
Berlin.
Siemens CT MM works on the development
of materials and production processes and
supports the transfer of these technologies
to series production. The main research
areas are materials for electronic devices
and multi-functional plastics.

Analysis of a mobile phone in relation to functional and technical aspects

Supporting the developer with a database containing
Rapid Prototyping Technologies
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Current Situation and Objectives

The project ”New Rail Technology of Pader-
born” deals with the development of a new
type of mechatronic rail system. Modern
chassis technology is combined with the
advantages of the Transrapid (linear drive)
and the use of existing rail routes. The so-
called RailCabs are an essential element of

New Rail Technology 
RailCab Conception Design Exterior/Interior

the new traffic system: autonomous vehi-
cles for ten persons that re-place today's
train units. These RailCabs are not connect-
ed mechanically rather drive in convoys at a
distance of a few centimeters whenever
possible. This reduces the air resistance con-
siderably and therefore also the energy con-
sumption decisively. The RailCabs transport
persons or goods directly to their final des-
tination without changeovers or reloads. 

Conception

The measurements of the RailCab corre-
spond to those of a mobile home. The Rail-
Cab‘s dimensioning is based on the intercity
express train ICE, Transrapid and a minibus
with diesel engine. The system shall be bet-
ter than the competitors in all respects. The
RailCabs offer outstanding ride comfort and
an excellent spatial room perception. They
show the lowest energy consumption per
seat and kilometer. 

Exterior/Interior Design

The exterior of the RailCab is symmetric in
reference to the longitudinal and lateral
axis. Functional elements like spotlights or
turn signals are cleverly integrated in the
design elements. The interior‘s conception is
multifunctional, the basic furniture and fix-
tures like seats or tables can be reconfig-
ured by the passengers on demand. 

Consortium:
Prof. Dr.-Ing. W. Dangelmaier
Prof. Dr.-Ing. J. Gausemeier 
Prof. Dr.-Ing. H. Grotstollen
Prof. Dr.-Ing. J. Lückel (speaker)
Prof. Dr.-Ing. H.-A. Richard 
Prof. Dr.-Ing. J. Wallaschek

Partner for design:
PanikRuhdorfer
Email: info@pr-dp.de
Phone: +49 (0) 711/ 26 33 93 8-0

Contact:
Dipl.-Ing. Matthias Köckerling
Email: koeck@hni.upb.de
Dipl.-Ing. Michael Schoo
Email: schoo@hni.upb.de
Phone: +49 (0) 5251/60 62 64
Fax: +49 (0) 5251/60 62 68
wwwhni.upb.de/rip Exterior view of the RailCab

Interior view of the RailCab

Two-room concept (plan view)
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AR Prototypes in Automobile Manufacturing
Use of Augmented Reality to Design new Car Models

Current Situation and Objectives

Augmented Reality (AR) is a new form of
man-machine-interaction, where the user’s
real environment is superimposed by com-
puter generated information.

Today prototypes are used in the auto-
mobile industry in the design phases of new
cars for supporting design decisions. In
many cases, there is no complete prototype
of the car. Only some components like the
platform (chassis) can be used. Further
components like the car body or the interior
design are only available as 3D-models in
the computer. The objective of this project
was to show the fields of application of AR-
technology within the design phases of new
cars at Volkswagen AG.

Scenario: Car Design using a Virtual

Construction Set 

Today cars are typically designed using the
construction set principle, where the
designer creates a new car concept using
existing components. This process can be
facilitated by AR-technology: All car com-
ponents are available in a virtual construc-
tion set. The designer selects the necessary
components and superimposes a rudimen-
tary real prototype with these virtual com-
ponents using AR-technology. A number of
design variants can be examined through
the simple and quick exchange of virtual
car components. This significantly reduces
the time and cost intensive construction of
different prototypes.

Scenario: Verification of Components

and Structural Elements

One of the key considerations when design-
ing a new car is ensuring maximum use of
available component space and minimizing
component distances. It can therefore hap-
pen during the manufacturing process of
the car that component tolerances are
dropped below a specified minimum. AR
can also help here. Deviations or differences
between real and virtual objects become
obvious when virtual components are
superimposed on the real car. As a result,
sources of error can be identified quickly
and the necessary modifications can be per-
formed immediately.

Project Partner:
Volkswagen AG, 

Department of Commercial Vehicles

Contact:
Dipl.-Inform. Carsten Matysczok

Email: onestone@hni.upb.de
Dipl.-Inform. Jürgen Fründ
Email: fruend@hni.upb.de

Phone: +49 (0) 5251/60 62 26
Fax: +49 (0) 5251/60 62 68

wwwhni.upb.de/vr/

Representation of different virtual front components on a real car model

Representation of a virtual car dashboard in a real VW Sharan

Superimposing 3D-CAD data on a real structure of
a VW car model
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Virtual Reality
Virtual Prototyping: Realtime Visualization of Dynamics Simulations

Project Objectives

This project aims to provide the engineer
with intuitively usable visualizations of
complex dynamics simulations. We have
therefore developed a visualization system
based on Virtual Reality (VR) technology to
integrate domain-specific models into an
interactive visualization of the simulation. 

The visualization system combines
shape-based models from the assembly
with dynamics models. Elements from the
kinematics topology are associated with
corresponding physics models to simulate
their dynamics. This leads to a multibody
system from which a mathematical model
can be derived for the numerical simula-
tion. 

The engineer can directly retrieve the
complete set of information about parts
and solution elements being used within
the VR model. The user has access to all
parameters of the simulation and the sim-
plified dynamics models. Parameters like
spring constants or damping values can be
modified online. The impact on the system’s
dynamic behavior is processed and visual-
ized in realtime.

An actively sprung railway undercarriage
from the joint project ”New Rail Technology
of Paderborn” serves as an application
example. Virtual Reality technology is used
to graphically demonstrate the undercar-
riage’s dynamic behavior under different
driving conditions, for example driving
through a curve or on bumpy straights.

Benefits 

• Illustrative visualization and analysis tools
for engineers

• Fast evaluation of prototypes using online
simulation

• Greater flexibility using online simulation
• Fewer time-intensive offline simulations
• Shorter product development process

Applied Software

• SolidEdge (design)
• Multigen (modeling, data optimization)
• MathEngine (MBS simulation)
• Realimation (realtime visualization)

Contact:
Dipl. Inform. Jan Berssenbrügge
Email: jan@hni.upb.de
Phone: +49 (0) 5251/60 62 35
Fax: +49 (0) 5251/60 62 68
wwwhni.upb.de/rip

Strategy to integrate 
domain-specific models into an

interactive realtime visualization
of a dynamics simulation
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VR/AR in Education and Training
How does a Computer and the Internet Work?

Current Situation

Virtual Reality (VR) and Augmented Reality
(AR) technologies are used today in many
fields: for example the visualization of fac-
tory simulation, design reviews of plants or
as a support tool for selling goods that
need extensive explanation. The use of
these technologies in the field of training
and education promises significant poten-
tial, in particular for explaining complex
facts. For this reason VR/AR applications are
linked with other multimedia formats like
graphic, audio, video, etc. One example of
this is the project ”A Visit Inside a Comput-
er”. This project aims to develop an interac-
tive, multimedia VR/AR exhibit for the Heinz
Nixdorf MuseumsForum in Paderborn. The
exhibit provides an eventful insight into the
operation of a computer and the Internet. 

Description of the Exhibit

The exhibit is divided into five sections.
Intro: This section provides an overview
and motivates the visitor to take a closer
look at the topic. A 3D animation is used to
introduce the basic architecture of the
computer. The von Neumann architecture
serves as a basis for this. This architecture
consists of the components I/O unit, memo-
ry, logic and arithmetic unit. 
Computer Terminals: In this section,
visitors experience the functionality of a
computer. This is illustrated using the exam-
ple of sending an e-mail. A so-called avatar

guides the visitor through the animation of
the computer. The avatar provides informa-
tion, for example on the active processes. 
In addition, visitors are given the opportu-
nity to explore the components of the com-
puter themselves. Interaction is based on a
WindowVR device, which is attached to the
ceiling. This device is a monitor that can be
used like a window into the VR world. Grab-
bing it will change perspective and position
according to the movement of the monitor.   
Games: By playing interactive computer
games, visitors gain a deeper insight into
important functionalities of the computer.
They are given information in a playful way,
such as how data is stored in the memory. 
Topic Islands: These islands deal with
further topics of interest for the visitor. This
includes the operation of the internet and
security in networks. The content is also
conveyed using interactive 3D real-time
visualizations. Navigation is performed on
the basis of the WindowVR device men-
tioned above. 
AR-Lab: The content is presented to visi-
tors using real computer components. They
can explore a real computer and dis- and
reassemble it. Instructions for the assembly
and further information are displayed to
them using AR technology. 

Exhibit structure at the Heinz Nixdorf Museums-
Forum:  
1 - Intro
2 - Computer Terminals
3 - Games
4 - Topic Islands
5 - AR-Lab

Visualization and animation of the von Neumann architecture. 
(3D software: Intrinsic Alchemy)

Project Partner:
Heinz Nixdorf MusumsForum, Paderborn

Festo Corporate Design, Esslingen
Hochschule Harz, Wernigerode

LAVA Studios, Paderborn

Contact:
Dipl.-Wirt.-Ing. Ute Brüseke

Dipl.-Ing. Raphael Wortmann
Email: wortmann@hni.upb.de
Phone: +49 (0) 5251/60 62 27

Fax: +49 (0) 5251/60 62 68
wwwhni.upb.de/vr/

WindowVR: Navigation in the 3D environment by
moving the monitor. (source: www.vrt.de)

1

2 3 4 5
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Concepts such as information society or knowledge society
emphasize the close relationship between the evolution of
society and the design of computer systems. As a conse-
quence, innovation and everyday practice need to be linked
closely to each other. Furthermore, it is increasingly impor-
tant to acquire basic knowledge about the mutual relation of
computers and their usage context that supports strategic ICT
planning processes.

Creating Basic Knowledge for Strategic Planning of ICT
Prof. Dr.-Ing. Reinhard Keil-Slawik

Computers and
Society

Workgroup34

http://iug.upb.de

Computers and Society
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History of Computing: Software
Issues. Berlin: Springer, 2002

Medal: Computer World Honors

The field of research in the area of Comput-
ers and Society becomes ever more impor-
tant. Our goal is to analyze the interactions
between information technology and its
application context and to uncover the
consequences relevant for computer science
itself. Systematic knowledge of these kinds
of interactions is needed for teaching stu-
dents as well as for designing complex IT
arrangements where the usage context of
technical systems has to be considered to a
greater extent – especially when employing
systems and devices which are and more
connected in networks.

The knowledge required stems from dif-
ferent sources and research approaches that
need to be integrated. This integration,
however, requires experience in designing
and building viable and sustainable IT infra-
structures since effective factors and design
conflicts can only be identified in such an
implementation process. One important and
at the same time successful example is the
development of a web-based approach
called StarOffice 4 Kids for providing docu-
ments and functionality via a web browser.
It is part of the project Lernstatt Paderborn.
This approach was elected for membership
in the Computer World Honors Program in
early 2002 in San Francisco in a world-wide
competition as best practice example and
has been awarded a medal.

Sun Microsystems Inc.'s choice of the
University of Paderborn with its research
group Computers and Society as Center of
Excellence for Learning Technology may
also be rated as an accolade. By signing the
respective contract in November 2002, the
University of Paderborn was the first insti-
tution in the world to be included in the
international network of Centers of Excel-
lence with this topic.

Just as important as such accolades are
the immediate achievements with respect
to raising funds and developing learning
supportive infrastructures. Prof. Keil-Slawik
has been assigned speaker of the universi-
ty's IT advisory board in order to coordinate
all IT activities in cooperation with the rec-
torate and the central university facilities.
The first step was to work out a proposal
for the BMBF's call for tenders Notebook
University based on the results of the pro-
ject preOSCA. With 1.7 million Euro, this

proposal, called Uni-Mobilis, was one of 
the first and at the same time most highly
funded proposals within this tender. In this
project, concepts for a service infrastructure
with an interactive course catalog as a 
core service are to be developed. Here, the
opensTeam system which was developed with
funds by the DFN Verein (German Research
Network) will be used to provide virtual
knowledge spaces. Since funding within the
Notebook University program is confined to
the year 2003, a consecutive proposal has
already been made to the DFG (German
Research Foundation) under the manage-
ment of Prof. Keil-Slawik. There, within five
years an integrated service infrastructure
including service portfolios for all members
of the university is to be established.

The research group has not only been
successful in activities oriented towards the
future. Together with Ulf Hashagen (Heinz
Nixdorf MuseumsForum at Paderborn, now
Deutsches Museum at Munich) and Arthur
Norberg (Charles Babbage Institute, USA) a
book with contributions of renowned histo-
rians and computer scientists has been edit-
ed and published by Springer.

While it is not possible to immediately
learn from history, last year's successful
work, in particular in the new focal area of
strategic IT planning, is to be attributed to
the integration of historical reflection and
innovative practical experience.
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ISIS
Guide for the Installation of Building Learning Supportive 
Infrastructures

Contact:
Markus Hohenhaus
Email: dotcom@uni-paderborn.de
Phone: +49 (0) 5251/60 65 18
Fax: +49 (0) 5251/60 64 14
iug.uni-paderborn.de/iug/projekte/isis

The goal of the ISIS project which was
funded by the BMBF (Federal Ministry of
Education and Research) was to write a
guide for building and establishing learning
supportive infrastructures at universities
and other teaching facilities. The focus of
these infrastructures is to support the use
of  multimedia-based applications and doc-
uments in the learning process of higher
education facilities and schools. Based on
established concepts such as client-server
architectures the guide gives an overview
of current established techniques and
explores newer concepts of application
servers and terminal servers and how they
may be integrated in digital learning envi-

ronments.
For several years,

the research group
Computers and Soci-
ety has been analyz-
ing learning support-
ive infrastructures in
their daily use. Among
these activities were

the development of concepts for the sepa-
ration of technical and non-technical prob-
lems which come along with the use of
multimedia in learning processes. The con-
cept of an evolutionary design of systems,
integrating development, use, and evalua-
tion, was used in building the Paderborn
DISCO (Digital Infrastructure for Computer-
Supported Cooperative Learning), a com-
plex infrastructure that includes technical
equipment such as computers and multi-
media equipment along with networks and
digital materials and methods for deploying
them to the students. The DISCO has been
used successfully in small seminars as well
as larger lectures and commercial events.

The research results and experiences were
documented in the guide to allow other
universities to build their own learning sup-
portive infrastructures. From the original
configuration with personal computers as
working platform to the current configura-
tion with ultra-thin clients and additional
technologies such as pen-based computing
and other technical equipment, the guide
covers all relevant aspects. It also points
out problems that arise while building such
infrastructures and shows how to avoid
these. The guide is focused on the usability
in every-day usage of the single compo-
nents and the infrastructure as a whole. It
thus gives an overview of current technolo-
gy and shows how to solve design conflicts
between ”what might be possible” and
”what is feasible”.

ISIS is not a conventional guide. It does
not cover the installation process of specif-
ic devices or software. It also doesn’t give
advice what to buy. What it does, instead, is
to show alternatives and opportunities to
tailor the learning supportive infrastructure
to the needs of the organization. The esti-
mation of expenses and costs of an infra-
structure should give the reader hints
where he may invest more money or where
he may save it. The guide will be published
by HNI-Verlagsschriftenreihe to make it
available to a broad group of potential
readers of all teaching facilities not only of
federal but also of commercial institutions.

Paderborn DISCO (Digital Infrastructure for 
Computer Supported Collaborative Learning): 
new arrangement with Ultra-Thin Clients
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Contact:
Markus Hohenhaus

Email: dotcom@uni-paderborn.de
Phone: +49 (0) 5251/60 65 18

Fax: +49 (0) 5251/60 64 14
iug.uni-paderborn.de/iug/projekte/preOSCA

preOSCA 
Development of Learning Supportive Infrastructures

The goal of the project preOSCA (pre Open
Source CAmpus) was to conduct a study in
the feasibility of using open source soft-
ware to develop university-wide Infrastruc-
tures for the use of digital media in educa-
tion. Additionally, the project was to devel-
op a modern IT framework for universities
which enables them to use multimedia
applications and documents in lectures as
well as in research activities. Such an infra-
structure should be open and flexible
enough to cope with future developments
and demands. The project also had to pro-
vide a feasibility study for larger coopera-
tive projects with special emphasise on
how already existing components and cur-
rent infrastructures could be integrated. 

The project was conducted in coopera-
tion with the IT-Center of the University of
Ulm under the direction of Prof. H.P. Gross-
mann. Looking for a suitable platform for a
learning supportive infrastructure, several
commercial and non-commercial teaching
and learning platforms were reviewed. One
result was that teaching and learning plat-
forms are highly integrated and try to
cover all functions that are needed when
one has to start from scratch. This integra-
tion of various administrative functions
makes it hard to integrate them into exist-
ing infrastructures, especially when con-
nectors and interfaces to other software
systems and databases are missing. In addi-
tion, many of these platforms cannot be
properly cut into modules. Designed as an
integrated whole, a specific component
cannot be replaced by services from other
software systems. Most of the investigated
platforms do not even have a modular
architecture. This also holds for the open
source platforms being published by the
Campus Source Initiative North-Rhine
Westfalia. 

All this led to the conclusion, that existing
teaching and learning platforms are not
well suited for the purpose of building a
modern modular learning supportive infra-
structure. Based on the insight, that it is
not documents and functions which may
provide an appropriate starting point for
an architectural framework, we came to
the conclusion to design an infrastructure
of services connected through portal tech-
nologies. These services should be usable
anywhere at anytime by everyone without
any restrictions. One example is a central
authentication service, which operates
throughout all platforms and enables a sin-
gle-sign-on to all connected services of the
infrastructure. 

These insights paved the ground for a
research proposal which was submitted to
the research program ”Notebook Universi-
ty” which was announced by the Federal
Ministry of Education and Research (BMBF).  

The goal of this project is to establish a
service infrastructure in cooperation with
the central facilities at the University of
Paderborn with an interactive course cata-
log as its spine. To ensure that the concept
of a university wide service infrastructure is
realized, the successful cooperation with
the IT-Center of the University of Ulm and
his head Prof. H.P. Grossmann is to be con-
tinued in this project. 
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ClickClique
Cooperative Design of Multimedia Documents

Contact:
Christiana Nolte
Email: cnolte@uni-paderborn.de
Thorsten Hampel
Email: hampel@uni-paderborn.de
Phone: +49 (0) 5251/60 65 22
Fax: +49 (0) 5251/60 64 14
www.open-steam.org/clickclique

ClickClique Client: Arranging multimedia learning
documents

ClickClique Client: Shared whiteboard with coop-
erative design activities and online discussion

To a great extent, multimedia learning
material today is still mainly based on text.
This concerns multimedia documents for
self-study as well as multimedia documents
to support learning processes in universities.
Creative workshops and practical exercises,
as are common in design oriented studies,
have not yet been supported appropriately.
Besides providing background documents
for students, the creative design process has
to be embedded in a dialog among students
and lecturer. 

Creative activities such as graphic
design or software ergonomics require
active participation of students in discus-
sions and workshop sessions. Students there
are trained in discussing and responding to
peers and tutors. They also learn how to
apply design criteria such as rules, stan-
dards or guide lines for ergonomics on well
founded theoretical assumptions. The appli-
cation of rules that cannot all be satisfied
at the same time leads to design conflicts
that can be solved by analysing the pros
and cons of alternative designs. The design
process is considered as a constructive
process, in which the advising teacher takes
the role of the moderator. The moderator
asks questions to be considered and struc-
tures the issues discussed according to the
lecture contents. 

The purpose of ClickClique is to empha-
size the connection of theoretical know-
ledge and practical exercises in education of
multimedia design by providing and evalu-
ating appropriate tools. The ClickClique
environment supports the exchange and
annotation of documents as well as persis-
tent storage and structuring facilities. Pre-
liminary sketches can used as starting
points for new creative processes. All these
features are necessary preconditions for
cooperative learning and teaching processes.

As part of the ClickClique project a shared
whiteboard has been developed as a new
sTeam client. This client is specifically
designed to support cooperative design
processes in small groups. 

Along with the arrangement of graphi-
cal elements and their annotation, the inte-
gration of different document types (textual
documents, hypertext, e. g.) is an important
feature. The central tool of the design
process is the virtual knowledge area. Click-
Clique clients create synchronous views to
virtual knowledge areas, but the system also
integrates advantages of asynchronous
knowledge management to the design
process. The development of design sketch-
es takes place in the context of a series of
documents and discursive elements (anno-
tations). Features such as mutual awareness
and self structuring of learning and design
processes are realized by students creating
and structuring shared knowledge areas. 

The opensTeam-Server developed in Pader-
born is open source and available for free.
Several versions of ClickClique have already
been applied and evaluated at the Universi-
ty of Applied Science for Design in Münster
for one year. Moreover, the project was suc-
cessfully presented at the CeBit 2001 and
2002 in Hannover as well as at the WDR-
Computernacht at Heinz Nixdorf Museums-
Forum in Paderborn. 
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Contextual Informatics
Hypermedia Learning Modules for Interdisciplinary Courses

Contact:
Dieter Engbring

Email: didier@uni-paderborn.de
Phone: +49 (0) 5251/60 64 10

Fax: +49 (0) 5251/60 64 14
iug.uni-paderborn.de/iug/projekte/kik

Module overview

With the increasing use of digital media in
society contextual information is required
for effective development of information
technology. Furthermore, it becomes more
and more important for computer science
curricula to deal with contextual relations
in two ways. On the one hand, computer
science students have to be confronted the
consequences of IT use with respect to
changes going along with the changes in
working processes, culture, and society. The
insights gained need to be taught in cour-
ses of computer science. On the other hand,
more and more students in other academic
disciplines need to be introduced to essen-
tial principles of computer science. Such an
introduction must, of course, reflect their
specific background, methods and interests.
To serve both purposes, a new interdiscipli-
nary approach to the development of ade-
quate courseware is needed, an approach in
teaching computer science that is compati-
ble to their way of thinking and their previ-
ous knowledge.

So far, there is no systematic and inter-
disciplinarily oriented approach that might
solve both problems mentioned above. Such
a solution has been developed within the
project ”Contextual Informatics” (”Kon-
textuelle Informatik”) funded by the Univer-
sitätsverbund MultiMedia NRW (UVM). In
December 2002, this project will be success-
fully completed. In cooperation with Prof.
Dr. Wolfgang Krohn from the Faculty of
Sociology at Bielefeld University, a number
of modules have been produced to intro-
duce students of Computer Science as well
as students of other subjects into the field
”Computers and Society”. These modules are
accessible via the web. The figure shows the
main page of the material that allows to
navigate through the modules and other
documents.

One of the main results of the project is
that in preparing the modules we were able
to achieve a systematic approach to the
fundamentals of contextual informatics. 
The nine basic modules of this domain have
been arranged in a matrix. They deal with
the aspects of analysis, design, and regula-
tion of computer based systems in the fields
of working processes, media, and know-
ledge. These fields represent classes of 
possible application contexts of computer
science.  

Multi-Modal Approach to the 

Content of Learning Modules

The critical aim in designing the content
was to allow the material to be used in a
flexible and sustainable way. The modules
should thus be usable in different contexts
of university teaching and learning: in lec-
tures, tutorials, individual self-instruction,
or in an internet-based learning environ-
ment, e.g.

We provide five approaches to the con-
tent of the modules to meet the different
modes of learning to the same degree. In
addition to navigating to the slides and
audio-annotations via a table of contents,
each module presents other ways of access:
by an abstract including links, by exercises
to be solved, and by a navigation map. All
these have been designed to be non-
sequential and using multi-media. A
(sequential) print version is available for
each module to also support learners pre-
ferring traditional ways of learning.

Inside the modules
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High Performance = 
Innovative Computer Systems + Efficient Algorithms
Prof. Dr. math. Friedhelm Meyer auf der Heide 

Theoretical Computer
Science

Workgroup40

Theoretical Computer Science:
Algorithms, Complexity Theory, Parallel Computing

High computing performance can only be achieved by a 
combination of powerful computer systems and algorithms
that solve the given application problems as efficiently as
possible. Therefore, the development of efficient algorithms
has established itself as a classical branch of computer sci-
ence. In our research area, we concentrate on solutions
where current technological possibilities such as computer
networks used as high-performance computers pose new
challenges for algorithm development.

http://www.upb.de/cs/ag-madh/

HNI_2002_18_87_GB  04.04.2003  15:05 Uhr  Seite 40



Theoretical Computer Science:

Algorithms, Complexity Theory, Parallel Computing
41

Focus in Research

Modern computer systems enable expanding
application areas: Parallel computer net-
works can deal with extremely complex
algorithmic problems; the Internet realizes
global exchange of information and the
interconnected computers may possibly
serve as one giant parallel computing
device; wireless communication systems
allow flexible communication between
mobile stations; graphics applications with
hardware support display real-time naviga-
tion in complex virtual scenes. A special
challenge is given by computing systems
consisting of heterogenous components (e.g.
devices with different capabilities and char-
acteristics little processors, storage devices
or communication) with structural changes
within time. In this year our focus turned on
the algorithmic challenges imposed by the
realisation and efficient usage of such het-
erogenous, dynamic systems.

Parallel computer networks can poten-
tially supply unlimited computing power.
However, the efficient use of these net-
works is an extremely complex problem. We
provide users with a programming environ-
ment, the PUB-libarary, that is easy to han-
dle and guides them towards the develop-
ment of efficient algorithms. In order to
support such an environment, efficient
implementations of basic routines for com-
munication and synchronization are needed.
Meanwhile our PUB-library is used by an
international audience, valueing an efficient
and straight-forward environment for par-
allel computing. The latest extension of the
PUB-library takes into account the special
problems  of heterogenous local area net-
works (LAN) and makes efficient use of  the
idle-times of  the participating computers.

To be able to navigate in a virtual 3-
dimensional space, and to give a realistic
optical impression of the changing scene,
enormous demands are imposed on the
underlying data structures that handle the
scene. Above all, we have to guarantee real
time processing in order to guarantee a
realistic impression of the scene. Our work
on the development of such new types of
data structures has lead to methods and
experiental systems that can render high
scenes in real time.

Dynamic networks, i.e., networks whose
nodes change their (geometric, geographic)
position over time, play a major role in
many areas: They can, e.g.,  be used as data
structures for moving objects in Computer
Graphics, as well as models for wireless
mobile communication networks. We sys-
tematically model  various kinds of dynamic
networks, design algorithms, and apply
them to the above mentioned Computer
Graphics and communication problems.

The algorithmic work described above
has shown us that using randomized proce-
dures can produce amazing gains in effi-
ciency. We are therefore systematically
studying the potential of randomized algo-
rithms and using, or developing, probability
theory for analyzing such algorithms.

Our research is closely linked to our
teaching. Our courses deal with methods
and concepts of the development and
analysis of efficient algorithms. We also run
project groups and support diploma thesis
that apply our theoretical insights in order
to design efficient algorithms and libraries.
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Communication in Networks

Contact:
Dr. rer. nat. Christian Schindelhauer
Email: schindel@upb.de
Phone: +49 (0) 5251/60 64 52
Fax: +49 (0) 5251/60 64 82  
www.upb.de/cs/schindel.html

Dr. rer. nat. Rolf Wanka
Email: wanka@upb.de
Phone: +49 (0) 5251/60 64 34 
Fax: +49 (0) 5251/60 64 82  
www.upb.de/cs/wanka.html

Simulation of ad hoc networks (SAHNE)

A PC cluster as parallel computer

Parallel Algorithms on Dynamic, 

Heterogeneous PC Clusters

In order to satisfy the increasing demand of
computing performance in many scientific
and engineering areas, parallel computer
systems are used. As a matter of fact, pro-
gramming and maintenance of such sys-
tems is much more difficult than that of a
sequential computer where we have the
versatile, universally successful von Neu-
mann model for which we write our
sequential programs.

A prominent reason for this difficulty is
the variety of different hardware systems
which makes it hard to write portable paral-
lel programs or maintain large parallel soft-
ware systems. Hence, an abstract model is
needed that includes all of the important
performance-relevant features and hides
hardware specific solutions - a so-called
bridging model, that means a ”parallel ana-
logue” to the von Neumann model. We

extended Valiant's Bulk Synchro-
nous Parallel (BSP) bridging model
and implement and evaluate the
PUB library (Paderborn University
BSP) that enables the programmer
to write portable efficient parallel
programms that can be run on a
variety of different parallel com-
puters.

Interconnecting different, but
”usual”  PCs by fast networks
allows to employ such heteroge-
neous PC Clusters as parallel com-

puters. Our PUB library has been ported to a
PC cluster under the operating system
Linux. The migration of processes has been
realised, that means that a single PC that is
heavily loaded by many processes (even
from other users) can send some of its jobs
to less loaded PCs. Due to the fact that
such a network may consist of single
machines with quite different performance
and that in such a network the load and,
hence, the available computing power, of
the single machines can vary quite consid-
erably during the runtime, new algorithmic
challenges emerge in the context of load
balancing and of scheduling.

As PC Clusters are considerably less sta-
ble than classical parallel computers, for it is
quite probable that from time to time single
machines are switched off or are installed

newly in the network, we enhance the PUB
library by functionalities that ensure a sta-
ble behaviour of the overall system.

Mobile ad hoc Networks

Mobile electronic devices (PDA, laptop,
mobile phones) are connected to wired net-
works, e.g. the Internet, by centralized pro-
tocols (e.g. GPRS, UMTS). In such hierarchi-
cally structured networks an increase in the
number of participants results in reduced
quality of service.

Mobile ad hoc networks (MANET) rely on
a different, namely decentralized, approach.
Without  a fixed infrastructure a MANET
imposes less restrictions for mobility and
increasing network density even improves
network properties like connectivity and
data throughput.

Our research concentrates on the analy-
sis and implementation of suitable algo-
rithms for network management and rout-
ing in MANETs. In cooperation with the sys-
tem and circuit technology working group
we implement a prototypical MANET based
on the mini-robot Khepera.

In this first period of our project we
model, analyze and simulate mobile ad hoc
networks. On the physical level we allow
variable transmission power and for each
station sectorized parallel communication.
One result of our work is the development
of meaningful complexity measures for the
efficiency of the routing in such a wireless
network: Dilation, Energy and Congestion.
We provide distributed algorithms which
build up basic networks, which are opti-
mized with respect to these measures.
However, in general it is not possible to
construct a protocol, that optimizes more
than one measure at the same time. Two of
these parameters, energy and dilation, are
even incompatible.

On the positive side it turns out that
there exists a sparse general-purpose net-
work which enables effieient routing with
respect to all these complexity measures
(one at a time).

Our simulations show that such a com-
munication network as well as a sectorized
version can be realized on an embedded,
distributed system like a herd of Khepera
robots.
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Networks

Current storage systems face the difficult
task to manage constantly growing data
entities very flexible. One way of meeting
capacity and performance requirements is
the usage of dedicated storage networks.
We design randomized algorithms which
not only distribute data blocks evenly but
furthermore support diffent disk sizes and
which are adaptive to system changes.

Recently, we were able to improve our
heterogeneous distribution strategy. We
could show that our two new approaches,
namely SHARE and SIEVE, are close to an
optimal solution. Because such techniques
are of high practical interest in modern
storage systems we used the SHARE strate-
gy to implement a storage virtualization
prototype. It was realized under Linux and
consists of a device driver and a graphical
management tool. With this virtualization
we are capable of decreasing the manage-
ment of large storage systems and provid-
ing transparent and vendor indepentent
storage solution.

Routing and Data Management in

Networks of Limited Bandwidth

In large parallel and distributed systems the
bandwidth of the interconnection network
is usually the major bottleneck for the per-
formance of distributed applications. In
these systems a data management strategy
has to ensure that the communication
overhead caused by remote accesses to
shared data objects is as low as possible.
Therefore it is important to distribute the
load evenly among all network resources
and not necessarily evenly among the hard
disks, as in the storage network scenario.

43

Data Management in Networks

Contact:
Kay Salzwedel

Email: nkz@upb.de
Phone: +49 (0)5251 60 6458

Fax: +49 (0)5251 60 6482
www.upb.de/cs/salzwedel.html

Harald Räcke
Email: harry@upb.de

Phone: +49 (0)5251 60 6457
Fax: +49 (0) 5251/60 6482

www.upb.de/cs/raecke.html

Theoretical Computer Science:

Algorithms, Complexity Theory, Parallel Computing

SGI(TM) TP9400 hard disk system with 1 Terabyte storage
capacity based on RAID-technology

Desing of the PreSto-memory solution

We have developed data management and
routing strategies that obtain the optimal
communication load up to a polylogarith-
mic factor in general topology networks.
The routing strategy has the remarkable
property that it is oblivious, i.e., the routing
paths are chosen completely independent
from the current traffic in the network.
Hence, these strategies can be implemented
very efficiently due to their simple struc-
ture.
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Rapidly decreasing hardware prices and the
increase in storage capacity by orders of
magnitude in the recent years are the rea-
son for larger and larger data sets that have
to be processed by database systems and
data mining tools. Cisco, for example, uses
the NetFlow software to gather information
about the network flow that is routed
through their servers. One flow data entry
contains information about the IP-address,
source and destination, number of routed
packets and number of bytes. At a single
WorldNet gateway router the amount of
information gathered each day is roughly
10 GB. 

Another example for huge data sets can
be found in telecommunication industry.
AT&T, for example, maintains call-detail sta-
tistics which contain the called number, the
caller's phone number, time, date, and
length of the call, as well as data about the
billing. Overall, AT&T serves about 200-300
million calls per day and the size of the
gathered call-detail data is more than 7 GB.
It is often impossible to process data sets of
this size with standard linear time algo-
rithms and thus there is a lot of research in
new techniques to deal with huge data sets.  

One of these techniques is the so called
'Property Testing'. The goal of property test-
ing is to decide whether a given huge
object has a (global) property or is far away
from any object that has the property. This
task should  be achieved by only looking at
a small sample of the object. We introduced
a general framework to analyze property
testing algorithms with one-sided error. We
analyzed property testers for clustering
problems, graph and hypergraph coloring,
and a reversal distance property using our
framework. 

We also proposed to use 'smoothed analysis'
instead of 'worst case analysis' as a measure
for the complexity of motion. We consider a
set of moving objects and we want to
maintain a combinatorial structure uniquely
defined by the position of these objects. In
such a scenario one can measure the com-
plexity of maintaining this particular struc-
ture by analyzing the maximum number of
changes that occurs in the structure under
linear motion. Smoothed analysis means to
analyze the worst case when the input is
subject to small random perturbations.
Since practical inputs often do not behave
exactly like the worst case (e.g., when the
worst case occurs in lower dimensions) we
think that smoothed analysis is better suit-
ed for the analysis of the complexity of
motion.

Using this method we analyzed the
smoothed number of combinatorial changes
that occur when the smallest bounding rec-
tangle of a point set is maintained under
continuous motion.

Algorithms for Large Dynamic
Geometric Networks

Contact:
Dipl.-Inform. Christian Sohler
Email: csohler@upb.de
Phone: +49 (0) 5251/60 64 27
Fax: +49 (0) 5251/60 64 82  
www.upb.de/cs/csohler.html

In contrast to standard worst case analysis (black)
smoothed analysis (red) is the average value over
all ”nearby” inputs. Using this more robust way of
measuring one avoids that a single large value
dominates the analysis. Such values can, for
example, occur in two or higher dimensional
problems, it all objects move along a line (in a
one dimensional subspace).
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Real-time navigation in highly detailed vir-
tual scenes is an extreme challenge for vir-
tual reality systems. Real-time navigation
allows the visitor of the scene an intuitive
understanding of the virtual scene. There
are two problems: On the one hand it is not
easy to handle scenes of such sizes and on
the other hand you have to develop an effi-
cient rendering algorithm. 

The main focus of our research consists
of the development of virtual reality sys-
tems for highly complex scenes that cannot
completely be stored in main memory. 

The Randomized Sample Tree

We developed a new data structure for ren-
dering highly complex virtual environments
of arbitrary topology. The special feature of
our approach is that it allows an interactive
navigation in very large scenes (30 GB/400
million polygons in our benchmark scenes)
that cannot be stored in main memory, but
only on a local or remote hard disk. Further-
more, it allows interactive rendering of sub-
stantially more complex scenes by instanti-
ating objects. 

For the computation of an approximate
image of the scene, a sampling technique is
used. In the preprocessing, a so-called sam-
ple tree is built whose nodes contain ran-
domly selected polygons from the scene.
This tree only uses space that is linear in the
number of polygons. In order to produce an
image of the scene, the tree is traversed
and polygons stored in the visited nodes are
rendered. During the interactive walk-
through, parts of the sample tree are loaded
from local or remote hard disk. 

We implemented our algorithm in a
prototypical walkthrough system. Analysis
and experiments show that the quality of
our images is comparable to images com-
puted by the conventional z-buffer algo-
rithm regardless of the scene topology.

Contact:
Dipl.-Inform. Jens Krokowski

Email: kroko@upb.de 
Phone: +49 (0)5251 60 64 91

Fax: +49 (0) 5251/60 64 82 
www.upb.de/cs/kroko.html

Algorithms and Computer Graphics
Data Structures for Walkthrough Problems

Happy Buddha model:
a. small sample size
b. medium sample size
c. large sample size 

Landscape model: 400,000,000 polygons

a b c

Realtime Navigation using JPEG

Compression

Furthermore, we are looking for rendering
techniques that are completely independent
of the scene complexity and the topology:
Our system renders images for discrete
viewpoints and viewing directions in a pre-
processing step and stores them on an
external volume. During navigation each
image can be displayed within a very short
time by loading it from the volume. For
acceleration, our prefetching strategy loads
possibly needed images for the next few
frames if the viewer takes a break. The mea-
surements show that we achieve interactive
frame rates, whereby the difference
between the minimal and maximal display
time is very small. Our system works well
with scenes modelled by polygons, but also
digital photos can easily be used for
describing a 3D scene.

HNI_2002_18_87_GB  04.04.2003  15:06 Uhr  Seite 45



Controlling Distributed Embedded Systems
Prof. Dr. rer. nat. Franz Josef Rammig

Design of Distributed 

Embedded Systems

Workgroup46

Design of Distributed 

Embedded Systems

Informatics is everywhere. Ranging from simple alarm clocks to complex 
fabrication plants; what drives the pace may be characterized as ”Informati-
sation”. By today there are 20 billions of microprocessors worldwide and the
software running on these devices controls them as ”Embedded Systems”,
whatever form the technical environment takes. The working group ”Design 
of Distributed Embedded Systems” tackles the scientific challenges to design 
a seamless development process for Embedded Systems covering all phases
and aspects. Areas covered include specification/modelling, verification/analy-
sis, SW-syn-thesis/real-time operating systems, and HW-synthesis/rapid proto-
typing. All these areas are considered at various levels of abstraction.

http://wwwhni.upb.de/eps/

SW Synthesis

HW Synthesis

Rapid PrototypingAnalysis

Verification

Modelling

Specification

Operating Systems

Aspects of Distributed Embedded Systems
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Focus of Research: Design Methods

for Distributed Embedded Real-Time

Systems

We are confronted with increasing ”infor-
matisation” of our technical environment.
For a long time this ”informatisation” has
been restricted on isolated objects (vehi-
cles, appliances, fabrication cells). Now we
experience a next step, characterised by
increasingly complex communication
structures between components of
increasing intelligence. Today we have to
consider embedded systems, communica-
tions systems and mobility as an inter-
linked whole.

It is our mission to provide central
components of a seamless design method
for this scenario, i.e. for distributed
embedded real-time systems. Within this
scope we concentrate on phases specifica-
tion, modelling, analysis/partitioning, and
synthesis.

Executable specifications get increas-
ing importance in the entire area of engi-
neering. In the past we provided important
contributions to a prominent example of
this approach, namely ”Abstract State
Machines (ASM)”. This approach can be
considered to be mature today. Therefore
we now concentrate on applications. Dur-
ing the last years, among others, under the
leadership of our group the formal seman-
tics of SDL2000 has been defined and this
definition became an international ITU
standard. Now we apply the ASM tech-
nique to a broad variety of potential appli-
cations.

Concerning modelling we follow both,
synchronous approaches (like StateCharts)
and asynchronous ones, especially based
on Pr/T-nets. Like all Petri-net-based
approaches they have distributed execu-
tion semantics and by this they are espe-
cially adequate for distributed embedded
systems. Special challenges are real-time
systems with dynamical structure. We
work on techniques, based on Pr/T-nets as
well, which allow dynamical modifications
of models.

For phase analysis/partitioning dynamical
structures form a real challenge. Based on
the theory of spanner-graphs we develop
location-based methods to maintain the
communications structure and provide
optimal routing of dynamical networks.
Under certain conditions, single compo-
nents of a dynamical communications
structure can be verified formally. In the
past we investigated a combination of
Model Checking and ASM. In the future we
will concentrate on verification of compo-
nents which may experience partial modi-
fications. As in the past we will consider
verification of both, functional and non
functional aspects like timing.

Efficient software synthesis may be
supported by our library for real-time
operating systems functions, called
DREAMS. It can be customized in fine-
granular manner. Application-specific con-
figurations can be obtained using our con-
figurator TEReCS. Both solutions will be
developed further towards online modifi-
cation. One of the main problems when
configuring an operating system or when
integrating special hardware is to generate
device drivers automatically. For this prob-
lem, where up to now little research has
been reported in literature, we developed a
semi-automatic solution.

This brings us to hardware synthesis. In
this area we concentrate on programmable
devices (e.g. Field Programmable Gate
Arrays, FPGA). We developed a seamless
tool chain which especially supports run-
time reconfiguration. This requires com-
plete control over the placement of mod-
ules. Consequently this is part of our sys-
tem.

We use application projects to demon-
strate the relevance of our solutions. A
project where virtual cameras for sports
events are supported may serve as a typi-
cal example. This requires complex image
processing algorithms, to be executed in
real-time. We enable these algorithms
(provided by international project partners)
to be executed on our SCI-cluster running
on a special version of RTAI-LINUX, devel-
oped by us. In the future, we will migrate
parts of this operating system to the
FPGA-based co-processors which are inte-
grated into our SCI-cluster. Another exam-
ple is the application of real-time operat-
ing principles to control holonic produc-
tion systems. This leads to distributed pro-
duction systems with a response behaviour
(production rate) that can be guaranteed.
When looking for a special challenge for
FPGA-based systems we identified full-text
mining in the internet. Here we could
demonstrate impressive performance.
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Specification and modeling, having a big
influence on the final quality and cost of
designed systems, play a crucial role in
design of complex software/hardware sys-
tems. 

The research in this field includes topics
like executable specifications of complex
systems, integration of modeling languages
using formal specification techniques, defi-
nition of rigorous and unambiguous seman-
tic models, application of formal methods
to support fully automated verification and
validation, and modeling, verification and
planning of production systems under real-
time constraints. Most of the mentioned
topics have been investigated in the scope
of the ISILEIT project -   founded by the
DFG - that aims on development of seam-
less methodology for integrated design,
analysis and validation of distributed pro-
duction control systems. In this project
Abstract State Machines (ASMs) formalism
has been applied to integrate subsets of SDL
and UML languages within one precise
semantic model. This model is further used
as an interface to the validation by means
of model checking.

Besides the specification of control,
scheduling algorithms for distributed pro-
duction systems are investigated.

As more industries try to implement
Flexible Manufacturing Systems (FMS),
effective production control of these sys-
tems is needed to enable successful perfor-
mance and safe operations. Many control
decisions in a manufacturing system are
made in real-time, due to the dynamic

nature of the environment. A manufactur-
ing system should provide means to cope
with various unexpected on-line requests in
the presence of off-line pre-planned
requests.

Therefore, predictable real-time schedul-
ing techniques upon uniprocessor and mul-
tiprocessor production stages have been
developed. A prototype implementation of
the proposed scheduling schemes has been
provided. The high performance of the sys-
tem has been proved through various simu-
lation case studies.

Specification and Modeling

Contact:
M. Sc. Dania El-Kebbe Salaheddine
Email: elkebbe@uni-paderborn.de
Phone: +49 (0) 5251/60 64 94
Fax: +49 (0) 5251/60 65 02
www.uni-paderborn.de/cs/elkebbe.html

Ing. Martin Kardos
Email: kardos@uni-paderborn.de
Phone: +49 (0) 5251/60 64 94
Fax: +49 (0) 5251/60 65 02
www.uni-paderborn.de/cs/a-rammig/www/mem-
bers/kardos/kardos.html

Modeling flexible production systems.

Relation between real-time and manufacturing systems.
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Project EVENTS

The EU project EVENTS (Computer Vision
Enables Non-Constrained Transmission of
Scenarios) dwells on innovative image pro-
cessing methods, especially with those that
are used for TV transmissions of soccer
plays.  The main goal is to generate synthe-
sized, interpolated images from those
recorded by cameras with fixed positions in
real-time.

The project is divided into two phases.
In the first, i.e., SIP (Still Images Prototype)
phase, static images alone are treated.
Based upon the results gathered in SIP, the
second phase, i.e., MIP (Moving Images Pro-
totype), aims at the processing of image
streams.

A high performance SCI-Cluster (Scal-
able Coherent Interface) running under the
real-time operating system RTAI (Real Time
Application Interface) is used to cope with
this task. A library has been developed that
enables communication between nodes of
the real-time cluster. The multilevel library
routines of the protocol hierarchy are
implemented as Linux/RTAI modules. Each
module is responsible for a special task of a
communication process.

In order to make the system as flexible
as possible the communication library is
split into several modules. Different mod-
ules are framed to represent different pro-
tocols. One module can be replaced with
another according to specific communica-
tion requirements. The interfaces between
them are exactly defined. For example, dif-
ferent media access protocols (MAC) can be
chosen by integrating the appropriate mod-
ules in the application.

Contact:
Dipl. Inform. Sabina Rips

Email: sabina@upb.de
Phone: +49 (0) 5251/60 65 17

Fax: +49 (0) 5251/60 65 02
www.uni-paderborn.de/cs/sabina.html

M. Sc. Marcelo Goetz
Email: mgoetz@upb.de

Phone: +49 (0) 5251/60 65 17
Fax: +49 (0) 5251/60 65 02

www.uni-paderborn.de/cs/mgoetz.html

Design of Operating and Communication 
Systems for Embedded Real-Time Systems

Challenge of the EVENTS project.

One of the main problems of parallel image
processing is how to transmit big data
streams efficiently. In order to solve this
problem our library provides channels with
guaranteed transmission rates. Each channel
has to be defined in the configuration
phase of the system. This can be done with
the help of a special GUI (Graphical User
Interface). It is used to check the compli-
ance with the real-time communication
constraints. Furthermore, the system can be
started and application parameters can be
forwarded to the communication subsys-
tem.
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We are investigating reconfigurable sys-
tems, where objects can contact each other
dynamically. The problem which we have to
solve here is to maintain the communica-
tion structures efficiently. This problem has
to be solved under real time constraints.
Here we are dealing with special class of
problems where the geographic position of
the nodes of the network and its signifi-
cant importance are known. This is the
case, for example, in many problems of the
telecommunication.

For the modelling of such systems our
formal basis of Extended Predicate/Transi-
tion Nets is further enhanced. With the
resulting formalism dynamically reconfig-
urable systems are used for. This is possible
due to special transition annotations caus-
ing structural changes of a model. These
operations are based on mechanisms of
compositional Petri Net models. Thus, in
safety critical applications it may be
ensured that certain system properties
remain invariant even in the presence of
reconfiguration.

Concerning timing analysis – which is
indispensable in the application domain of
embedded real time systems – methods are
needed to monitor the dynamically chang-

ing real-time constraints at run-time as
well as to guarantee that they are met. We
use a constructive approach. Here, within
the available resources, it determines an
allocation that meets all deadlines. The
procedure used thereby is based on a
three-stage approach. In addition to the
usual analysis at instruction and source
code levels it also takes into account infor-
mation about the formal model of extend-
ed Pr/T-Nets. The implementation of a
dynamically reconfigurable system - which
is specified in terms of a Pr/T-Net - relies
on DREAMS. The major task of a real time
operating system for dynamically reconfig-
urable systems is to provide efficient com-
munication structures.

Based on the concept of so called
spanner graphs, we are developing algo-
rithms, which allow to establish short com-
munication paths between the nodes under
various restrictions and making the routing
of the data packages among the possible
nodes. Here we assume that the nodes
have a unique identification (IP-address)
and that they know their own geographic
position. These nodes have bounded stor-
age and are not able to store complete
information about all nodes. Our goal is to
construct a communication network, where
each node simply needs geographic infor-
mation of near objects for the construction
of the network and for the routing. In this
network we are developing location based
routing strategies and strategies for deter-
mining the position of the nodes, which
are supporting the dynamic reconfigurable
systems. The algorithm should be integrat-
ed to DREAMS.

Embedded Real-Time Systems with
Dynamic Network Structures

Contact:
Dr. rer. nat. Tamás Lukovszki
Email: tamas@uni-paderborn.de
Phone: +49 (0) 5251/6065 17
Fax: +49 (0) 5251/60 65 02
wwwhni.uni-paderborn.de/~tamas/

Spanner graph with mobile nodes.
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For the purpose of research and teaching,
various equipments are available in the
working group. The first one is a SCI-Linux-
cluster equipped with FPGA-boards which
provides the possibility to exploit paral-
lelism at three different levels of computa-
tion (the cluster level, the node level and
the FPGA level). With a computing
throughput of about 100MByte/s on one
node the cluster provides a nice platform
for the computation of time consuming
applications. For teaching purposes, two
FPGA-platforms are also available in the
working group. The first one is the RC-100
development board from Celoxica and the
second one is the Spyder Virtex board from
the FZI of Karlsruhe, for which a multime-
dia expansion board has been built.

With the complexity –in terms of the
number of modules as well as the interac-
tion among those modules– of the avail-
able systems, it is a great challenge to
develop a workable and efficient applica-
tion on the available architecture. In order
to ease and accelerate the development on
the available platforms, we follow a high-
level approach by providing the designers
with the necessary abstraction layers and
cores. With this the designer is free from
low level development and can concentrate
on development of its application. The
abstraction layers and cores are available as
Handel-C (a C like hardware development
language) macros or functions, which can
easily be included in the Handel-C code to
generate the desired application. Using the
Handel-C language has the advantage of
allowing a fast implementation of complex
functions (which, most of the time, are
available in C or C++) in hardware, delay
the HW/SW-partitioning process and bring
together the software and hardware engi-
neers. Automatic partitioning and alloca-
tion of algorithms on the reconfigurable
platform is a hot research topic for which a
high-level design approach is of great
interest. 

The use of reconfigurable logic in com-
puter systems being a hot topic of world-
wide research in computer architecture, the
working group is also active in high-level
programming of reconfigurable systems. For
this purpose, a development platform for
reconfigurable computing, the system

CoreMap is being built. CoreMap follows a
specialised component-oriented synthesis.
It also provides a graphical control of the
modules to be mapped in the FPGAs and
produce the required bitstream to program
the device. Support for high-level partial
reconfiguration as well as various ”temporal
partitioning” algorithms is provided to
allow implementation of large functions
which cannot fit inside the FPGAs. 

Flexible peripheral devices require an
automatic generation of device drivers.
Next to fixed drivers for access to the
FPGA-board, we are working on automatic
driver generation for the devices which
reside in FPGAs from system descriptions. 

Known specification methods are
extended to the requirements specific to
device drivers. In conjunction with this
work the required analysis and synthesis
methods are derived. Main focus is on the
special interaction of hardware and soft-
ware. In combination with known tech-
niques from compiler construction the
development process will be shortened and
the performance of the driver is enhanced
without loss of reliability.

Contact:
Dipl. Inform. Christophe Bobda

Email: bobda@upb.de 
Phone: +49 (0) 5251/60 64 93

Fax: +49 (0) 5251/60 65 02
www.uni-paderborn.de/cs/bobda.html

High-Level Hardware Design

SCI Linux cluster equipped with FPGA cards.
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Microelectronics – Key Technology and Challenge
Prof. Dr.-Ing. Ulrich Rückert
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System and Circuit Technology

With the growing use of integration technology in almost all
areas of life, microelectronics has become the key technology
of the modern information society. The systematic design of
resource-efficient microelectronic systems and their use
according to specific demands constitute the central research
aim of the Research Group of System and Circuit Technology.

http://wwwhni.upb.de/sct
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Key Technology Microelectronics

The unbroken revolutionary progress of
microelectronics is the driving force behind
the devolopment of new products with
noticeably extended functionality and
increased capability at lower costs. Even
beyond the year 2010, the development of
Microelectronics will not be restricted by
physical-technological limitations so that
challenges lie in the mastery of the design
complexity – the technological standard is
more than 100 million transistors on an
area of few square centimetres – and in the
economical use of these technological pos-
sibilities.

Against this background, the research
group of System and Circuit Technology
develops microelectronic devices and sys-
tems in digital and analog circuit technolo-
gy. A special focus is on massively parallel
realisations and the evaluation of the
resource efficency of such implementations.
Here, resource efficiency means to handle
the physical quantities space, time and
energy economically.

Our research and technological transfer
activities concentrate on the central
domains of Cognitronics and Mediatronics.
The theoretical and practical education of
students in managing and mastering the
key technology of microelectronics in con-
crete applications of information and
automation technology goes hand in hand
with our research work.

Cognitronics

Cognitronics deals with the development of
microelectronic circuits for a resource-effi-
cient realisation of cognitive systems. It is
the aim of our research activities to equip
technical products with cognitive skills in
order to improve their functionality and
make them more reliable and user-friendly.

Examples of cognitronic systems have
developed in nature in great numbers over
the course of evolution. It therefore makes
sense to transfer biological information
processing principles onto technical sys-
tems. Central to our work is the analysis of
the theoretical capability and the integra-
tion-oriented realisation of such principles.

Mediatronics

Mediatronics is a new interdisciplinary
research field at the Heinz Nixdorf Institute,
which is concerned with the situative inte-
gration of technical products and systems
into open systems. In future, these systems
will be marked, to an even greater extent,
by a decentral organisation of dynamically
connected, intelligent components.

Our aim is to develop and provide
methods and techniques that enable tech-
nical products to communicate and coop-
erate efficiently. Here, we follow new
approaches to use the available computing
power and network resources efficiently in
order to optimally meet the demands for
service quality and reliability of future
communication systems.

Microelectronics as technological basis for 
Mediatronics and Cognitronics. 

System and Circuit Technology
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Cognitronics
Smart Devices

Third place at the world championchip in robot soccer in Korea in May 2002.

Minirobot Khepera with ultrasonic-
module.

Staff:
Dipl.-Ing. M. Franzmeier
Dipl.-Math. C. Holtz
Dipl.-Ing. B. Iske
Dipl.-Ing. J. Klahold
Dipl.-Ing. H.-J. Kraus
M.Sc. T. Chinapirom

Contact:
Dipl.-Ing. U. Witkowski
Email: witkowski@hni.upb.de
Phone: +49 (0) 5251/60 63 52
Fax: +49 (0) 5251/60 63 51
wwwhni.upb.de/sct/cognitronics

Challenge

The transfer of natural cognitive principles
onto technical systems stimulates the
development of innovative products with
new features and a significantly enhanced
user-friendliness. These products are able to
independently and optimally adapt them-
selves to new environmental conditions and
requirements.

A main emphasis of our work is on the
development of cognitronic sub-systems for
the use in mobile devices. With resource-
efficient microelectronic circuits, we meet
the particular requirements of these
devices, which have to manage on limited
energy resources. Cooperation partners are:
Bosch (Reutlingen), Hella (Lippstadt), Infi-
neon Technologies AG (Munich), K-Team
(Lausanne) and the Smart Devices Lab (Bris-
bane, Australia).

Artificial Bat

Recognizing the environment is substantial
for all autonomous mobile robots. It is of
particular importance that as few as possi-
ble resources (energy, computation power
and space) are used for the object detec-
tion. One possibility is the employment of
an ultrasonic-based measuring system
which can be observed in nature, e.g. bats.

Ultrasonic sensor arrays enable
autonomous robots to explore the multidi-
mensional space of their immediate sur-
roundings. The application of three piezo-
ceramic transducers on the minirobot Khep-
era enable a two-dimensional perception. 

Deviating from the pulse echo measure-
ment techniques used so far as well as in
nature, e.g. by bats, the time-continuous
transmitting and receiving from FSK-(Fre-
quency Shift Keying)-modulated pseudo-
random sequences are regarded. Further-
more, the investigated application of several
robots in joined surroundings without inter-
ference will become possible, if suitable
sequences are selected and appropriate cor-
relation measuring procedures are used. This
is also the basis for an ultrasonic-based
communication between the robots.

The time-of-flight and sonic intensity as
well as the interaural delay and intensity
difference are evaluated in order to deter-
mine the position of a recognized object.
The distance to an object can be calculated
with the time-of-flight, while the sonic
intensity gives an information about the
size of an object.

International Soccer Tournament

National and international robot soccer
tournaments offer a challenging platform
for presenting latest developments of
autonomous minirobots. During this year’s
world championchip in robot soccer, which
took place in Seoul (Korea) in May 2002, the
working group of System and Circuit Tech-
nology finished third in the Khepera mini-
robot league. Altoghether 207 teams have
entered the robot soccer contest, whereas
eight teams have fought for victory in the
Khepera league.
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Challenge

The implementation and analysis of experi-
ments with cooperative robots require long
term watching. For the subsequent exami-
nation of the experiments, the execution of
the tests should be recorded. An additional
feature of a robot work space is its remote
control and its remote maintenance. There-
fore, the workbench should be manageable
via the Internet with an appropriate net-
work connection of the robots including
automatic power management. Hence, the
workbench allows a continuous operation.

Teleworking with Robots

In order to fulfil these expectations a tele-
workbench for mobile minirobots was
developed in the working group System and
Circuit Technology. This facilitates the
preparation, execution and analysis of
minirobot experiments locally or over the
Internet. The configuration of the robots
and the recharging of the accumulators
take place automatically. In combination
with the Internet connection external work-
ing groups also can use the full functionali-
ty of the teleworkbench. 

The design of the teleworkbench per-
mits not only the execution of large experi-
ments with up to 64 Khepera robots but
also the parallel operational sequence of up
to four smaller ones. The simultaneous
operation of up to 64 minirobots on such
an experimentation platform is unique
worldwide.

The research work on the teleworkbench
with the employment of the Khepera
minirobot is subdivided into three research
areas. One area is the investigation of coop-
erative behaviour. The second research area
investigates competitive behaviour. The
third one aims at optimizing implemented
behaviour patterns by using evolution pro-
cedures. Through the communication
between the minirobots the development of
behaviour strategies can be accelerated.

Teleworkbench
Experiments with Colonies of Robots

Start of the project ”Neue Ingenieurteams.”

Teleworkbench viewed by the fifth camera over
the work space. Four cameras are arranged in the
corners for monitoring particular situations.

Contact:
Dipl.-Ing. U. Witkowski

Email: witkowski@hni.upb.de
Phone: +49 (0) 5251/60 63 52

Fax: +49 (0) 5251/60 63 51
wwwhni.upb.de/sct/cognitronics

Project ”Neue Ingenieurteams”

In our project ”Active Night Vision System
for more Security in the Traffic” we use the
teleworkbench to introduce robotics to
pupils. The project is supported by the
advancement program ”New Engineer
Teams” of the Alfried Krupp von Bohlen 
und Halbach-Stiftung and takes place in
co-operation with the Aldegrevergymnasi-
um Soest and the Hella KG. 

The goal of the project is to increase the
range of vision during night travels on the
basis of new infrared headlights. For these
headlight systems, beside optimizing their
technical structure, we aim at developing
efficient procedures for the roadway illumi-
nation, the dazzle recognition and the back
light suppression. Furthermore, it is to be
examined the extent to which the infrared
headlights can additionally take over the
functions of the distance regulation and
communication so that a driving in
columns or a collective roadway illumina-
tion is supported.
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Challenge

A substantial basis for the rapid advance-
ment of our information society is the pro-
vision of efficient and reliable communica-
tion systems. An important characteristic of
future networks will be the independent
adaptation of net resources to varying
operating conditions.

The aim of our research is the develop-
ment and analysis of cognitive network
components, which adjust, through self-
optimisation, their computation and com-
munication capacity to the requirements in
dynamically changing network environ-
ments. Cooperation partners are: CONET
Consulting AG (Hennef), Infineon Technolo-
gies AG (Munich), PC2 (Paderborn) and
Phoenix Contact (Blomberg).

Scalable Storage Infrastructure

The advances in Internet technology have
led to tremendous improvements in busi-
ness, education, and science and have
changed the way we think, live, and com-
municate. Information exchange has
become ubiquitous by the possibilities
offered through modern technologies. We
are able to offer information 24 hours a day
through our web sites and can leave mes-
sages every time and from anywhere in the
world.

This change in communication has led
to new challenges. Enterprises have to deal
with an information amount that doubles
every year. The technological foundation to
cope with this information explosion is
given by Storage Area Networks (SANs),
which are able to connect a great number
of storage systems over a fast interconnec-

tion network. However, to be able to use
the benefits of a SAN, an easy-to-use and
efficient management support has to be
given to the storage administrator. 

PReSto - Paderborn Realtime 

Storage Network

PReSto is such a storage management solu-
tion that is based on a powerful new data
distribution strategy. This has been devel-
oped together with the working group of
Prof. Meyer auf der Heide.

This strategy guarantees an even distri-
bution of data blocks and requests among
all connected storage systems. This ensures
that both the capacity and the bandwidth
of each storage system can be optimally
used. This property is independent of the
number and the size of the storage systems
and can be ensured even after the dynami-
cal insertion or deletion of storage systems.
Furthermore, the strategy can reduce the
downtime of the storage infrastructure by
integrating new strategies to cope with the
failure of single disks inside the system.

By the integration of the data distribu-
tion strategy in a complete storage man-
agement solution, PReSto offers an easy-
to-use and efficient solution for the admin-
istration of complex storage area networks.
It supports a strong growth of the storage
infrastructure without imposing restrictions
on the used storage systems and the net-
working infrastructure. PReSto supports
both today-in-use fibre channel networks
as well as future systems based on the iSCSI
standard and combines them under the
cover of one storage management software.

Mediatronics
Communication and Cooperation

Structure of a Storage Network.

Staff:
Dipl.-Ing. U. v. d. Ahe
Dipl.-Ing. A. Brinkmann
Dr. phil. A. Grote
Dipl.-Ing. M. Grünewald
Dipl.-Inform. R. Hunstock
Dipl.-Inform. B. Jäger
Dipl.-Ing. H. Kalte
Dipl.-Ing. D. Langen
Dipl.-Ing. J.-C. Niemann
M. Sc. O. Orhan
Dipl.-Ing. E. Vonnahme

Contact:
Dr.-Ing. M. Porrmann
Email: porrmann@hni.upb.de
Phone: +49 (0) 5251/60 63 52
Fax: +49 (0) 5251/60 63 51
wwwhni.upb.de/sct/mediatronics
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Objectives

Portable electronic devices such as PDAs,
mobile phones and notebooks are increas-
ingly equipped with wireless communica-
tion technologies. These technologies offer
higher degrees of mobility and ease of
operation to the end-user. Mobile ad hoc
networks (Manets) are a special type of
wireless networks that do not require any
infrastructure (e.g., base stations) and
whose topology can change spontaneously
by the movement of the participating
nodes. The objective of this project is the
development and implementation of com-
munication methods that posses high
degrees of adaptivity as well as time and
energy efficiency.

The communication protocols are devel-
oped in cooperation with the HNI work-
group Theoretical Computer Science of Prof.
Meyer auf der Heide. The novel aspect of
this cooperation is the fusion of mathemat-
ical analysis, simulation and prototypical
implementation. Hence, it is possible to
include the physical effects that have to be
considered for a working prototype (e.g.,
interferences that are due to superimposed
radio or light waves at the receivers) in the
theoretical models and analysis. 

Prototypical Implementation

A main focus of this project is the analysis
of the technical feasibility of the developed
communication techniques. A colony of
Khepera minirobots has been chosen as the
platform for the prototypical implementa-
tion. With a robot diameter of 5.5 cm they
are ideally suited to operate ad hoc net-
works in small areas. The versatile program-
mability of the robots enables the emula-
tion of real world motion scenarios for per-
forming realistic experiments.

To analyze the advantages of novel
transmission techniques such as space mul-
tiplexing and transmission power adjust-
ment, a communication module based on
infrared light has been developed for the
Khepera. It allows bidirectional data
exchange in eight directions including vari-
able adaption of the transmission distance.
To be able to apply space multiplexing
under the resource constraints of the Khep-
era, efficient techniques have been devel-
oped to process parallelly impinging signals.

The necessary signal processing has been
implemented as a dedicated microelectronic
circuit. 

Efficient System Architectures

For processing the transmitted data packets,
system components such as units for per-
forming data transmission, medium access,
link control and routing are necessary. A
second objective of this project is the
design of resource-efficient System-on-
Chip (SoC) architectures that integrate an
optimal configuration of these units into
one chip. The packet processing is modelled
with an architecture-independent software
library that can also be used directly in pro-
totypes. It already contains communication
protocols that have been developed in
cooperation with the HNI workgroup Theo-
retical Computer Science. This packet pro-
cessing is the foundation for analyzing dif-
ferent architecture variants. The resource
requirements are obtained by analyzing the
time, energy and memory consumption of
the library functions executed on the S-
Core, a processor designed by the work-
group. After this, selected sub-functions will
be replaced by application-specific hard-
ware units to increase the resource efficien-
cy of the system.

Mobile Ad Hoc Networks
Prototypical Implementation with Efficient System Architectures

Khepera with mounted IR communication module.

Example of a mobile ad hoc network with directed data transmission. In Manets, data is routed to its destina-
tion via intermediate nodes (multi-hop routing).

Contact:
Dipl.-Ing. M. Grünewald

Email: gruenewa@hni.upb.de
Phone: +49 (0) 5251/60 63 48

Fax: +49 (0) 5251/60 63 51
wwwhni.upb.de/sct/mediatronics
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Today, new developments often emerge at the borders
between disciplines, where different ways of thinking 
confront and stimulate one another. Mechatronics, one 
of the key technologies of the 21st century lies within this 
new field.

With Creativity to Innovation
Prof. Dr.-Ing. Jörg Wallaschek

Mechatronics and
Dynamics

Mechatronics and Dynamics

Workgroup58

http://wwwhni.upb.de/mud/
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The year 2002 brought many changes. Five
employees were able to finish their disser-
tation and devote their time to new tasks
in the industry. With the ATHENA Tech-
nologie Beratung GmbH, the first spin-off
company from the Department of Mecha-
tronics and Dynamics was grounded and
the development of the L-LAB made great
progress. In the meantime, the Department
has grown with now more than 20
employees, so that structural adjustments
were necessary in order to further guaran-
tee research and teaching of the highest
level and quality. We have structured our-
selves in order to build four competency
teams:

In the Piezo Technology team, we con-
centrate on the further development of
piezoelectric sensors and actors with
applications in ultrasound and semicon-
ductor production technology. The topic of
piezoelectric transformers has been added;
these offer advantages in many applica-
tions compared to magnetic transformers
and are still at the beginning of their tech-
nical development. 

The team Light Technology is embodied
within the L-LAB and works on topics in
the areas of visual perception and the
mechatronics for light systems. The long-
term vision here is the development of
active light technology to support people.
For this, the way in which a person per-
ceives visual information and through
which light distributions optimally support
them in their perception in changing situ-
ations must be researched. Besides this, a
suitable sensor technology that is able to
recognise which objects are present in the
traffic situation must be build up, and
finally, optic and headlight concepts with
which the respective light distribution can
be generated must be developed.

The main work emphasis of the team
transportation systems momentarily builds
the railway technology, especially the sys-
tem ”RailCab”, which emerged from the
project Neue Bahntechnik Paderborn. Here
we are responsible for the chassis technol-
ogy and the task of further developing the
switch technology, so that the merging in
and out of a vehicle from the convoy-

composition through actively steering the
chassis is made possible. In the area of
automobile technology, the testing and
further development of brake systems is in
the foreground. Here we develop models
to describe the operation-dependant
changes of the tribological behaviour of
brake lining and disc combinations, and
research questions in the area of Noise
Vibration Harshness.

The now very good experimental
equipment of the group in the field of
contactless oscillation measurement tech-
nology (Laser-Scanning Vibrometer, in-
plane- and 3D Interferometer) and the
experimental modal analysis as well as
acoustic allows the all-embracing concen-
tration on this area in the team of Struc-
ture and Vibration Analysis. Besides special
measurement tasks, which result from pro-
jects of the other three teams, the team
Structure and Vibration Analysis has given
themselves the task of further developing
the relevant methods (e.g. finite element
analysis of piezoelectric systems or the
calculation of sound emissions of oscillat-
ing structures).

The teaching of the Department has also
developed further in recent years. In the
newly furnished Mechatronics Learning
and Teaching Centre in the Pohlweg, lec-
tures and tutorial in which the implemen-
tation of computer aided methods is con-
veyed take place, and the project seminar
Mechatronics was also carried out with
great success in the new rooms. Particular
progresses were noted in the teaching area
of Light Technology. Besides the further
developed course ”Introduction to Light
Technology”, which is also available to
interested external persons, extension
courses of four hours per week can be
offered through the help of the
ForschungsDozentur des Stifterverbandes.

The work of the students and employ-
ees of the Department has already found
much recognition in the past and has been
honoured with prizes. In the past year, we
were proud of the University Research
Prize for Thomas Börnchen’s PhD Thesis,
the Hellwig Preis of the Lichttechnischen
Gesellschaften for Rainer Kauschke’s Mas-
ter Thesis and the Miele Prize for Michael
Brökelmann for the best diploma degree in
2002.

Mechatronics and Dynamics 59
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In the L-LAB, a research cooperation
between the Hella KG Hueck & Co. and the
University of Paderborn, the following fields
are covered in our research:

The human being as users of mecha-

tronic systems

How a user of a mechatronic system deals
with the additional information provided by
driver assistance systems has to date only
been rudimentarily researched. As a part of
the information flow and as the essential
element in the overall system, crucial signi-
ficance has been attached to this interface.
Therewith, economic aspects as well as
questions regarding safety are of interest.

With the assistance of the L-LAB Driving
Simulator, these questions are researched,
whereby it is necessary to realistically simu-
late all important environmental percep-
tions of a person in the simulator, e.g.
acceleration etc.. For this, the simulator has
to be validated, i.e. the hypothesis of
whether or not the driver themselves
behaves in the virtual environment in the
same way or at least similarly as in the real
world must be examined. First results have
been obtained in the examination of visibili-
ty and recognition performance during
night drives with various light distributions.

The Human Being as Users of 
Mechatronic Systems

Contact:
Dipl.-Ing. Rainer Kauschke
Email: rainer.kauschke@L-LAB.de
Phone: +49 (0) 5251/704 34 365
Fax: +49 (0) 5251/704 34 961
www.L-LAB.de

Dipl.- Ing. Jacek Roslak
Email: jacek.roslak@L-LAB.de
Phone: +49 (0) 5251/704 34 366
Fax: +49 (0) 5251/704 34 961

Hochschuldozent
Dr. Ing. Stefan Völker
Email: stefan.völker@L-LAB.de
Phone: +49 (0) 5251/704 34 364
Fax: +49 (0) 5251/704 34 961

Principle of infrared systems

Driving simulator

Design study of a future optical concept

Collective illumination of the traffic space

Innovative optical concepts for active

headlights

With the growing flexibility in the design of
the light distribution (Adaptive Frontlight-
ing System and further concepts as e.g.
marking light or similar), optical concepts
that allow a simple, cost-effective and yet
precise realisation of the required light dis-
tribution are becoming more and more
important. The Department of Mechatronics
and Dynamics is in overall control of the
development of optic concepts for active
headlights within the L-LAB. Thereby the
headlight is regarded as a ‚light distribution
generator’, with which the driver in their
perception is supported through the mark-
ing of sources of danger or the flashing-in
of information into the light distribution.

Collective illumination of the traffic

space

Under the collective illumination of the
traffic space, we understand the coopera-
tion of several vehicles with the goal of an
optimal illumination of the road, while con-
currently minimally dazzling other traffic
participants. With the development of such
systems, which can be executed centrally (a
centrally controlled instance determines
how the individual light distributions are to
be adjusted to the traffic situation) or de-
centrally (each vehicle is autonomous and
controls its own light distribution), different
aspects have to be considered. Apart from
avoiding glare, it is particularly important to
illuminate the road homogeneously. 

A first concept of the system is current-
ly being tested on a smaller experimental
vehicle on a scale of 1:8.
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Motivation

The main aim of nearly all technological
developments is the saving of construction
volume and weight while simultaneously
reducing costs. In many systems of power
electronics, magnetic components are the
largest and at the same time the most
expensive. Although their size has been
considerably reduced in the past through
increased switching frequencies, at higher
switching frequencies however, parasitic
effects do increasingly appear. These have a
contra productive effect and make the
design more difficult.

Principle of operation 

Piezoelectric transformers (PTs) are based on
the usage of both piezoelectric effects. The
principle of operation is to firstly transform
the supplied electric energy through the
indirect piezoelectric effect into mechanical
oscillations. These are then transformed
back into electric energy through the direct
piezoelectric effect. Thereby the transfer
behaviour of the transformers depends on
the geometry and material properties of the
used oscillator but also on the operating
frequency and the electric load. 

Piezoelectric Transformers

Contact:
Dr.-Ing. Tobias Hemsel

Email: hemsel@hni.upb.de
Phone: +49 (0) 5251/60 62 69

Fax: +49 (0) 5251/60 62 78
wwwhni.upb.de/mud

Design of a geometrical simple PT

Test device of a geometrical simple PT

Transmission ratio of a PT as a function of 
operating frequency

Transmission ratio of a PT as a function of 
electrical load

Application of PTs: voltage transformation in notebooks

Application area

Significant advantages of piezoelectric
transformers against traditional magnetic
components are that they achieve a clearly
better efficiency with a smaller volume at
equal power density. Therefore they are pre-
destined to applications like voltage trans-
formation in notebooks, as here only a low
amount of height is available and simulta-
neously most strict demands are made on
energy management. Further fields of appli-
cation result from the non-inflammability
and the high isolation strength of the
material as well as the absence of magnetic
scatter fields.

Goals

The goal of the work at the HNI is to
expand the application area of piezoelectric
transformers through optimal design with
regard to electrical and mechanical criteria.
Thereby development tools are used that
have been worked out for the design of
piezoelectric actors in previous years at the
HNI. The overall design occurs in tight
cooperation with the Department of Power
Electronics and Electrical Devices.
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Chassis Technology

The chassis developed within the framework
of the research project Neue Bahntechnik
Paderborn was constructively adapted to
new and changed demands. Thereby
changes to the linear drive were taken into
account and an emergency and lock brake,
which is independent of the system, was
integrated into the chassis. In close cooper-
ation with the various project groups of the
Bahntechnik project, interfaces were opti-
mised as well as independent research car-
ried out. As a basis for further research,
additional connection points and interfaces
for the various sections of the SFB614 were
defined and incorporated. Two of the new
chassis were produced between June and
November 2002 and integrated into the
prototype of the NBP.

Chassis and Switch Technology for 
Track-Vehicles

Contact:
Dipl.-Ing. Martin Liekenbröcker
Email: liekenb@hni.upb.de
Phone: +49 (0) 5251/60 61 85
Fax: +49 (0) 5251/60 62 87
wwwhni.upb.de/mud

Dipl.-Ing. Michael Walther
Email: walther@hni.upb.de 
Phone: +49 (0) 5251/60 54 84
Fax: +49 (0) 5251/60 62 87
wwwhni.upb.de/mud

Selection of the driving direction by active steer-
ing and toe expansion in the switch

Turn off: The left wheel runs with the flange at
the branching rail along

Current design of the prototype axle of the novel 
railway technology NBP

Straight ahead drive: The right wheel runs with
the flange at the straight rail along

Chassis of the shuttle NBP

Test track

Switch Technology

The choice of the direction of the switch in
the Neue Bahntechnik Paderborn, is com-
pletely shifted to the vehicle. Therefore an
individual route for each shuttle, even one
of a convoy, is possible. The shuttle’s active
steering system determines the direction
when passing the switch. Thereby the pas-
sive switch on the track manages without
drive or other moveable parts. Accordingly
this switch results in less maintenance time
as compared to traditional switches. 

Within the area of the track-widening
prior to the switch, the active steering sys-
tem guides the shuttle to the left or right
track and forces the ‚turning off’ or ‚straight
ahead’ route for the shuttle. This requires
the implementation of widened running
wheels, so that driving on the passive
switch is made possible.
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Amongst others, the technology of Ultra-
sonic-Flip-Chip Bonding is applied in order
to electrically contact semiconductor
devices. Hereby the microchip is pressed
onto the substrate with a defined normal
force and with the help of piezoelectric
actuators excited to oscillations in the
range of 20 - 200 kHz. Thus the micro
welding of the electrodes with the carrier
substrate occurs. 

To contact even smaller semiconductor
devices with a continuously increasing
number of electronic connections within
only one process step presents the chal-
lenge for the future. Additionally the
demands on process quality and error-free
production are increasing. This requires a
significantly deeper understanding of the
system and the process, far more than the
current status of research. Herewith the
non-linear contact dynamics of the process,
whereby the ultrasonic tool can intermit-
tently lift off the microchip, is of particular
interest. 

Modeling

The bonding system is modeled as a rod-
type continuum with unilateral contact to
the microchip. The carrier substrate is mod-
eled together with the microchip as a
spring-dashpot-system. Within the mathe-
matical formulation of this model, the state
of contact and non-contact must be distin-
guished between. In the mathematical

sense, this deals with a so-called non-
smooth dynamic system. The solution to the
equation of motion can therefore not be
determined completely analytically by tradi-
tional methods. A GALERKIN-discretization
is carried out and the solution is obtained
by a numerical time-step integration. There-
by the time transition between the contact
states is to be determined.

The model analysis provides important
statements and findings about the contact
dynamics. In the frequency response of this
model the so-called jump phenomenon
occur. There is a frequency range in which
two stable states exist. This type of behav-
iour is known from other non-linear sys-
tems with softening behaviour. As a result
of the non-linear contact dynamics, where
a lift-off of the bonding tool from the
microchip is also possible, impact-like con-
tact forces can occur. These contact forces
could be the cause for silicon-cratering
sometimes observed in carrier substrates.
This model thus contributes to a deeper
understanding of the contact dynamics and
the process.

Experimental Research

To validate the model, experimental investi-
gations were carried out. Here the charac-
teristic jumps within the frequency
response were shown, so that the state-
ments and findings gained through this
model analysis could be validated.

Contact Dynamics in Ultrasonic-Flip-Chip
Bonding

Experimental setup

Jump-phenomena in the frequency response Time history of the contact-force

Physical system and model

Contact:
Dr. -Ing. Thomas Sattel

Email: sattel@hni.upb.de
Phone: +49 (0) 5251/60 62 79

wwwhni.upb.de/mud

Dipl.-Ing. Michael Brökelmann
Email: michaelb@hni.upb.de

Phone: +49 (0) 5251/60 62 81
wwwhni.upb.de/mud
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In the context of mechatronics, the MLaP performs inter-
disciplinary research at the junction between mechanical
engineering, electrical engineering, and information resp.
computer science. The most important parts in the design 
of novel active system components with respect to their 
functions are systematic integration, conception, and man-
agement of distributed processes under real-time conditions.

Mechatronics in Trend-Setting Applications
Prof. Dr.-Ing. Joachim Lückel

Mechatronics 

Laboratory Paderborn

Workgroup64

Mechatronics Laboratory Paderborn

http://www.mlap.de/
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The design and realization of mechatronic
systems are at the outset of a production
process and thus represent the decisive
early stages in the development of novel
products. Mechatronic systems are charac-
terized by high demands on the dynamic
behavior, which are fulfilled by the integra-
tion of mechanical structures with sensors,
actuators and extensive, usually digital data
processing.

The focus of the design of mechatronic
systems must be a ”function-oriented”
approach in the above sense, quite in con-
trast to conventional mechanical engineer-
ing tradition, where almost exclusively a
”shape-oriented” approach is applied, based
on an evolutionary ”trial and error” devel-
opment cycle.

The research activities of the MLaP include
the following:
Software-oriented research: 
• Object-oriented modelling of mechatronic

systems with consideration of the differ-
ent physical principles of mechanics,
hydraulics and electrical engineering.

• Development of new concepts for hard-
ware-in-the-loop systems as well as dis-
tributed simulation through the imple-
mentation of a hardware-independent
simulation platform.

• Advancement of computer-aided design
procedures for the implementation of
controls in linear and nonlinear multi-
state systems.

The mechatronic development cycle
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Application oriented research:
• Development of mechatronic systems in

automotive engineering, in particular
active suspension and hybrid vehicles.

• Conception of new drive and suspension
systems for rail-mounted vehicles (”Neue
Bahntechnik Paderborn”).

• Control of robots with open loop
(”tempo”) and closed loop (”TriPlanar”)
kinematics with special consideration of
high model depth regarding flexible struc-
tures and high course accuracy.

• Analysis of systems of precision mechan-
ics, such as printer systems, cash dis-
pensers and precision positioning
machines in the micro- and nanometer
area.

The main goal of education at the MLaP is
to propagate the new integrative research
field mechatronics, in particular by means
of advanced methods for the control of
mechatronic systems developed in the field
of research.

Modelling, analysis and synthesis of 
mechatronic systems with the software
package CAMeL-View developed by the
MLaP
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The DFG-SFB 376 ”Massive Parallelism -
Algorithms, Design Methods, Applications”
is designed to yield some insight into the
theoretical and practical implications of the
principle of parallelism so that the user may
make optimum use of the potential of mas-
sively parallelized systems. The algorithmic
and methodical techniques developed in
this process are to be made available for the
most diverse applications.

The Mechatronics Laboratory Paderborn
contributes to the research work by intro-
ducing intersection management as an
example of an application where novel syn-
thesis methods for the integration of
autonomous mechatronic systems (e.g.,
individual vehicles) into interconnected
mechatronic systems (e.g., vehicle convoys)
are to be elaborated. The starting point is
the intersection of two roads. Vehicles com-
ing from different directions are to cross it
collision-free. They have to coordinate their
activities among one another and decide
when and how to cross the intersection. Top
priority in the design is allotted to collision
avoidance. Furthermore, other goals, such
as increase of vehicle throughput, decrease
of fuel consumption, or minimization of
sound emission in the intersection, can be
pursued. 

To pave the way to self-organisation
and ability to learn, a model representation
of the real system has to be provided. It
serves for continuous multi-objective-opti-
misations at run-time.

Intersection Management
DFG-SFB 376

Contact:
Dipl.-Ing. Markus Deppe
Email: Markus.Deppe@MLaP.de
Phone: +49 (0) 5251/60 55 59
Fax: +49 (0) 5251/60 55 79

Dipl.-Ing. Norbert Neuendorf
Email: Norbert.Neuendorf@MLaP.de
Phone: +49 (0) 5251/60 55 52 
Fax: +49 (0) 5251/60 55 79

In the intersection management designed,
an intersection is divided into several zones
(stages):

In the contact zone/stage, control over
the car is taken from the driver and the car
is slowed down to a predefined constant
velocity. Every vehicle obtains information
about the intersection and the other road
users.

In the strategy zone/stage, the driver's
decisions serve as a basis for finding a safe
sub-optimal solution for the right-of-way
in a discrete process by means of a fast
algorithm. 

In the optimization zone/stage, this
solution serves as a initial value for the
continuous multivariable parameter opti-
mization computed individually on every
vehicle involved.

On entry into the action zone/stage the
optimizations have to be terminated. The
best safe solution is employed. The vehicles
no longer run at their constant velocities
but follow the velocity profiles and trajecto-
ries determined in the optimization stage.

After crossing the intersection the vehi-
cles enter the road exit. They are again
accelerated to a predefined velocity and
report their leaving; the respective driver
then regains control over his vehicle. 

Solution for the right-of-way

Simulation of the intersection management
Intersection divided into several zones
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Modular Railway System
Neue Bahntechnik Paderborn

Contact:
Prof. Dr.-Ing. Joachim Lückel

Email: Joachim.Lueckel@MLaP.de
Phone: +49 (0) 5251/60 55 60

Dr.-Ing. Karl-Peter Jäker
Email: Karl-Peter.Jaeker@MLaP.de

Phone: +49 (0) 5251/60 55 74 
Fax: +49 (0) 5251/60 55 79

www-nbp.upb.de/

Today's traffic systems must master 
constantly growing traffic volume. The
demands on security, comfort and speed 
of the system are rising. They can be met
only by a new traffic concept, in the pre-
sent case a railway concept, and not just 
by modifications to the conventional princi-
ple. 

The basis is a fully automatic railway
system with small, freely configurable, mod-
ularly structured, and highly flexible units,
so-called shuttles, on a partly intelligent
track to be adjusted to the shuttles' specific
needs via radio. The shuttles move auto-
matically and directly to the destination on
customers' requests. The system is managed
by a logistical concept realized with the
help of the agent technique. The crucial
point is not the speed, but the time it takes
to travel from starting point to final desti-
nation, without delays such as transfers,
stops, or changes. The NBP railway system
allows consistent application of an expressly
developed migration strategy with existing
railway traffic.

The main functions of supporting, guid-
ing, and driving are no longer realized via
the contact surfaces between the wheels
and the rails, which hardly exceed the size
of a two-euro piece. In this way the friction,
and thus also the wear of the components,
is reduced despite high travelling speed. The
advantages of the existing wheel/rail tech-
nology reside in a rail system standardized
throughout Europe and in the fact that no
new areas have to be built up while the
links into the city centers are already in
place.

Here the reflections of the Paderborn
researchers set in. The NBP projects a 
linear drive for traditional wheel/rail sys-
tems which is no longer transmitted by 
the wheels, but by a travelling magnetic
field, just as in the case of the TRANSRAPID.
In addition, in order to improve the drive
comfort, active vibration damping and tilt-
ing of the car body in curves as well as
active steering in curves are applied. 

The active vibration damping of the bogies
and the wheel-sets reduce the wear of
wheels and rails and thus also the mainte-
nance costs. The system includes passive
switches where the vehicle can set its prop-
er course. A traditional switch with an
intermediate position for new shuttles
ensures its being integrated into conven-
tional railway services.

The modular rail system developed by
the NBP includes three modules:
• Linear drive/brake module: Due to a 

linear drive, starting and braking can be 
performed wear-free. The new drive tech-
nology can be realized on existing tracks 
so that a mixed operation would be pos-
sible. 

• Guidance/steering module: With active 
steering and active wheel-set bearing it is
possible to drive the vehicle with much 
more hold on the rail and with less wear.

• Active suspension/tilt module: An 
active suspension system ensures com-
fortable suspension of the car body with 
unequalled ride comfort. This influences 
both the vertical and the horizontal 
dynamics. Additionally the steering ele-
ment is implemented and the longitudi-
nal dynamics comfortably adjusted with 
the help of the guidance actuators.

With this train system smaller units, 
so-called shuttles, can be flexibly arranged.
The transport of goods sensitive to oscilla-
tion and impact can be ensured by the
active chassis.

The foundation ceremony for the test
track (on a scale of 1:2.5) was held on July
12th, 2002, with many important public
personalities attending. The test track has a
length of 530 m and a track gauge of 600
mm. Its construction will be completed by
the end of 2002. Experiments on the first
test vehicle will start early in 2003. A fur-
ther test vehicle will be designed and built
in 2003.

Test Vehicle

Test Track

Foundation Ceremony
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Reaching new magnitudes through the efficient use of parallel
and distributed systems
Prof. Dr. rer. nat. Burkhard Monien

Parallel Computing
Parallel Computing

Workgroup68

3D-Visualisation of the HNI building (Olaf Schmidt)

Parallel and distributed computing is the key technology for
the solution of large, computationally intensive problems in
science and technology. The challenge is now to further
improve the capabilities of this technology, to develop the full
potential of applications and to open up new dimensions of
realization.

http://www.upb.de/cs/ag-monien/
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The provision of powerful computing per-
formance is a key requisite for the imple-
mentation of complex systems and applica-
tions in science and technology. Today,
high-performance computers generally take
the shape of parallel computers. In such
systems, a complex task is not processed by
one single computer, but by several com-
puters simultaneously. These share the
workload in a similar way to an assembly
line or a large company with different busi-
ness areas. The parallel computing perfor-
mance can be produced both by a single
computer, comprised of several processors,
and by several computers, that are distrib-
uted at different sites and communicating
with each other.

The analysis and design of efficient par-
allel and distributed computer architec-
tures, the development of powerful meth-
ods of implementing applications on those
systems, and implementing prototypes of
those applications are essentially the areas
covered by the ”Parallel Computing”
research area. 

One major field of applications is that
of computer simulation by parallel comput-
ers. Expensive and time-consuming test
series, or dangerous experiments, can
increasingly be replaced by computer simu-
lations. The visualisation of 3-dimensional
objects in real-time is of enormous rele-
vance both to computer simulation and to
a wide range of other applications. The
necessary computing power can only be
provided by means of scalable parallel com-
puters. Such great computing power is also
needed for solving decision-making prob-
lems in a wide variety of planning issues
such as how valuable resources can be
saved or systems used more efficiently in
traffic regulation. The methods, we develop,
are especially tested in the field of parallel
chess programming. The Paderborn chess
program P.ConNers was the first chess pro-
gram in the world to win an official Grand-
master chess tournament (July 2000).
Applications using parallel and distributed
computing are also found in the field of

networked multimedia systems, where
memory and computing performance are
made available ”on demand”.

Against this background we are primarily
concerned with the following research
areas: 
• The theoretical fundamentals of parallel 

computing, 
• the architecture and operation of parallel

and distributed computing systems,
• the use of parallel computing to solve 

complex problems in science and 
technology. 

The working group participates in numer-
ous national and international funded pro-
jects, in which the results of research are
applied for solving practical problems of
the industrial partners. Conversely, the close
cooperation with the industrial partners
over and over again leads to new impulses
and questions stimulating our own research
activities.

With our teaching programs we aim to
provide the students with sound know how,
that is close to research, in the field of Par-
allel Computing, with comprised skills for
practical use and with experiences in real
projects.

Leading conference in the field of Parallel 
Computing in Europe
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Applied Game Theory

Contact:
Dr. rer. nat. Ulf Lorenz
Email: flulo@upb.de
Phone: +49 (0) 5251/60 67 33
www.upb.de/cs/flulo/

(0.5,0.5,0) (0,0.5,0.5) (1,0,0) (0.3,0.3,0.3)

Motivation

Over the past fifty years, researchers in
Computer Science have sought and
achieved a useful and productive founda-
tional understanding of the von Neumann
computer. They have developed a good
understanding of what kind of problems
can be solved on a von Neumann computer.
Moreover, efficient algorithms are known
for many of  the solvable problems. Never-
theless, there are situations in our highly
connected world (e.g. regarding the net-
work flow in the Internet and in similar
mass-communication networks), in which it
seems to be too expensive, resp. impossible
at all, to make a central authority optimally
solve all occurring problems. Let us inspect
the Internet at a fixed point of time: There
are lots of data-packages which have to be
sent from their origins to some destinations.
It seems to be impossible to send all these
packages in such a way, that their average
duration time in the system is minimized,
because the arisen optimization problem
has become so big that it is not possible to
collect and to process all necessary infor-
mation. One does not even exactly know
the topology of the Internet. Therefore, the
routing of packages is organized in a way
that all involved users (e.g. network users or
the packages themselves) route their pack-
ages in a selfish manner.

In the recent past, interaction concern-
ing the just mentioned domain has been
established between Game Theory and
Computer Science. A fundamental question
of Game Theory is, which behavior is rec-
ommended to the involved individuals by
rationality. How should individuals act in a
given 'game'? Game Theorists mostly pre-
sume that each individual possesses his
own target function, which he tries to opti-
mize, and the predominant concept of
rational behavior is the so called Nash equi-
librium. It describes stable states in dynamic
systems, in which no player can increase his
payoff, under the assumption that all other
players do not change their plans. 

A typical task for our group is to examine
the ratio between a worst-case Nash equi-
librium and the optimum of payoffs, under
certain conditions. Another question may be
under which conditions a Nash equilibrium
and an optimal solution coincide. Moreover,
there are challenges like finding out how
Nash equilibria can efficiently be computed.

Another branch of Game Theory that
contains connections to Computer Science
is that of the so called extensive games.
Here, various players are inside a dynamic
environment, in which certain events allow
the players to start an action. Certainly, it is
no accident that many of our parlour
games have this special structural property.
Usually, the players are allowed to act
round robin, as it is in games like chess,
checkers or settlers. The reason is that time,
and actions in time, are essential properties
of our social world.

Activities that originated from 

the DFG Schwerpunkt 'Selektive

Suchverfahren' 

We develop algorithms which allow
machines playing extensive games with
high quality. Moreover, for the so called
Two-Person-Zerosum-Games we have
developed parallel algorithms which have
been successfully applied in practice, espe-
cially in the chess program P.ConNerS.
P.ConNerS was the first chess program in
the world to win an official Grandmaster
chess tournament.

The EU project FLAGS

The challenge of this project is to under-
stand the special properties of large mobile
networks, to control the bottle necks con-
tained, and to develop efficient and robust
protocols. On that way, we are inspired by
C.H. Papadimitriou, who suggests that the
mathematical tools and insights, most
appropriate for the understanding of the
Internet may come from a fusion of algo-
rithmic ideas with concepts and techniques
from Mathematical Economics and Game
Theory.

(0.3,0.3,0.3)(0,0.5,0.5)
(0.5,0.5,0)

This is not possible for games which require more
people

Extensive games can be represented by game
trees. In so called Two-Person Zerosum-Games
one can assign a definite value to every node in
the game tree

An additional street is built, which is open to
traffic in both directions and causes 0 costs, so
the Nash-Equilibrium changes (red figures). How-
ever, the quality of the solution deteriorates. This
phenomenon is described as Braess-Paradoxon

100 cars want from s to t. The use of streets
results in costs. 2 streets have fixed costs of 100
while the other 2 streets cause variable costs x
which are dependent on the number of users. The
Nash-Equilibrium is shown in red which also cor-
responds here to the global optimal solution

1 1

1 0

1

1 0
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A multitude of scientific problems in nature
and technology can be mathematically for-
mulated as partial differential equations.
Until nowadays however, these are not
totally solvable. Costly, sometimes also dan-
gerous and usually expensive tests in
experimental laboratories are therefore still
the main methods of engineers and scien-
tists in the gaining of knowledge. At the
same time, the desire for numerical simula-
tion platforms remains, with whose help
the solution can be approximated. However,
this approximation depends on whether a
mathematically sufficient and accurate
process is implied and whether sufficient
computing performance is available. Series
of experiments are not replaced by simula-
tion platforms but can be strongly support-
ed, considerably reducing their costs. Our
formulation to prepare a simulation plat-
form for application problems from differ-
ent areas e.g., fracture mechanics and fluid
dynamics exists within this topic. 

A discretization of the mathematical
equations is necessary in order to be able
to carry out a numerical simulation. One of
the most important methods in this con-
text is the ”Finite Element Method”. In
doing this, a continuous field on which a
solution should be approximated, is
replaced and ”discretized”, respectively
through simple geometric elements (Poly-
gons, Polyeders). This discretization leads to
a network whose nodes are used for the
numerical approximation of a solution to
the partial differential equations. The net-
work must be very precise in order to
obtain a sufficient accuracy, which in turn
leads to the establishment of very large lin-
ear equation systems. Due to their size,
solving these equation systems enforces
the use of parallel computers. The data of
all adjoining nodes is necessary for the
approximation of the solution for a node.
In order to prevent the calculation from
being unnecessarily prolonged through
high communication costs, this must be
taken care of when distributing the equa-
tion system onto different computers. This
problem corresponds to the graph parti-
tioning problem. 

During the calculation it can happen (espe-
cially with unsteady problems) that the
approximated solutions of adjoining ele-
ments strongly differ from each other. This
indicates that the generated network in the
simulated area is too coarse. In order to
obtain a better solution, the network is
refined. This network adaption must fulfil
certain mathematical conditions e.g. it
should be locally limited and it should not
produce any small angles/squares. In prac-
tice, the network is often completely
refined, also dividing areas in which a more
exact calculation was not needed at all,
wasting time as well as storage space.  This
is the reason why we pursue the attempt to
adaptively refine the network. However, this
can result in a situation where the calcula-
tion load of the individual processors is no
longer balanced, which extends to different
long calculation times. In order to avoid
this, one must balance the number of ele-
ments per computer, which corresponds to
a further typical problem of parallel com-
puting, load balancing. 

PadFEM provides all the above described
practicalities in the form of a ”tool box”, in
which an easily operated interface lies at
the user’s disposal. Therefore, the user can
totally concentrate on the application
problem. At the moment, equations from
the theory of thermodynamics, fracture
mechanics and fluid dynamics (Navier-
Stokes) are implemented. PadFEM has been
and will be further developed within the
framework of the activities of the DFG spe-
cial research area 376 ”Massive Parallelism”. 

Numerical Simulation 
PadFEM: A parallel simulation platform for the adaptive Finite
Element Method

Contact:
Dr. rer. nat. Stephan Blazy

Email: blazy@upb.de
Phone: +49 (0) 5251/60 63 23

www.upb.de/StaffWeb/donald/

Typical engineering question: ”What material
destruction occurs drilling a screwanchorhole?”

Model of the above question using an 
FEM network

Dr. Stephan Blazy (fifth from the left) and PD Dr.
Dieter Bothe (fourth from the left) at the research
awards 2002 ceremony of the University of Pader-
born for the project ”Process intensification of the
production of polymer through the integration of
more innovative methods from natural science
and information technology”
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Integrated Optics in Lithium Niobate
Prof. Dr. rer. nat. Wolfgang Sohler

Applied Physics/
Integrated Optics

Workgroup72

Applied Physics/Integrated Optics

The Applied Physics group (Prof. Dr. W. Sohler) is engaged in
the field of integrated optics. Lithium niobate is used as sub-
strate material due to its excellent electro-, acousto- and non-
linear optical properties. A variety of optically and/or electri-
cally controllable, miniaturized waveguide devices and optical
circuits are developed for applications in optical communica-
tion and optical metrology. 

http://wwwhni.upb.de/ap/
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Microphotography of the selectively etched 
surface of a periodically poled Ti:LiNbO3-wave-
guide.

System compatible polarization independent
wavelength converter

The idea of integrated optics is – in a cer-
tain analogy to integrated electronics – to
develop miniaturized waveguide devices
and complex optical circuits on a common
substrate. This goal is also pursued by the
Applied Physics / Integrated Optics group
using lithium niobate with its excellent
electro-, acousto- and nonlinear optical
properties as substrate material. Moreover,
doping of lithium niobate with laser-active
ions enables the development of integrated
optical amplifiers and lasers.

In the following the main activities in
the current research period are summarized:

Technology

Low-loss integrated optical waveguides 
fabricated by indiffusion of evaporated and
photolithographically defined Ti-stripes of 
a few µm width provide the basis for the
development of all devices and circuits.
Besides photolithography and diffusion
other fabrication methods adapted from
microelectronics (e.g. evaporation, sputter-
ing, …) are used as well. Moreover, the
group developed lithium niobate-specific
technologies (e.g. periodic poling of ferro-
electric microdomains, holographic writing
of photorefractive gratings, …). These activi-
ties are accompanied by advanced charac-
terization techniques (e.g. optical, elec-
trooptical and scanning atomic force
microscopy, spectroscopy, …).

Nonlinear Optical Devices 

Periodically poled Ti:LiNbO3 (Ti:PPLN) wave-
guides are the basis of efficient optical fre-
quency converters in the near (NIR) and
mid (MIR) infrared spectral range. Currently,
nonlinear optical difference frequency con-
verters in the NIR are developed and tested
for applications as wavelength converters in
future reconfigurable high-bitrate optical
networks with dense wavelength division
multiplexing (DWDM) (2 EU-funded
research projects). Recently, in a field trial
performed in a fibre-optic link of Telecom
Italia the transmission of 4 x 40 G/bits opti-
cal data over 500 km with polarization-
independent wavelength conversion in the
line could be demonstrated using a device

developed in Paderborn (see project exam-
ple: polarization independent wavelength
conversion). Moreover, nonlinear optical
devices for parametric amplification, all-
optical switching and signal processing
have been developed.

In the MIR optical parametric oscillators
(OPOs) enable high resolution selective
analysis of trace gases, a key application in
environmental sensing.

Erbium-Doped Lasers

By erbium diffusion doping a laser-active
substrate can be prepared with excellent
properties. It allows to develop a whole
family of integrated optical lasers for the
NIR. As examples, acoustooptically tunable
lasers are promising sources for optical net-
works with dense wavelength division mul-
tiplexing (DWDM). Lasers with holographi-
cally written photorefractive gratings have,
due to their wavelength selective feedback,
a narrowband emission as required e.g. in
interferometric metrology.

Integrated Acousto- and 

Electrooptics

The efficient interaction of surface acoustic
waves with guided optical waves in com-
bined optical and acoustical Ti:LiNbO3-
waveguide structures is the basis for wave-
length-selective, tunable polarization con-
verters. By the combination of such con-
verters with polarization splitters, a whole
family of devices has been developed for
optical communications, e.g. tunable filters,
switches and multiplexers. Such an electri-
cally controlled, tunable optical filter incor-
porated in a waveguide laser resonator is
the key component of an acousto-optically
tunable laser (see above).

Moreover, acousto-optical mode con-
version offers other interesting applications
in optical metrology due to the frequency
shift associated  with the acousto-optical
interaction. An example is the acousto-opti-
cal heterodyne interferometer.

Furthermore, the group develops elec-
tro-optical devices for the compensation of
the polarization mode dispersion in fibre-
optic telecommunication links.
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Background

Wavelength conversion is a promising
method to enable blocking free routing of
individual data channels in reconfigurable
optical networks with wavelength division
multiplex (WDM). For this wavelength con-
version  all-optical methods are very attrac-
tive, as they are fast and independent of
the chosen data format. Especially, nonlin-
ear optical wavelength converters have
attracted considerable attention as they
allow not only to convert data at ultrahigh
speed, but in addition with extremely low
noise and without distortion. However, the
polarization state of optical channels can
change drastically during transmission
along the fiberoptic link. Therefore, any
inline wavelength conversion has to be
polarization independent.

The Project

In the framework of the European IST-Pro-
ject ATLAS (All optical Terabit per second
LAmbda Shifted transmission) the Research
Group Applied Physics/Integrated Optics has
developed polarization independent wave-
length converters. The method of conver-
sion used in Paderborn which  is based on
nonlinear optical difference frequency gen-
eration (DFG) in periodically poled
Ti:LiNbO3-(Ti:PPLN-) waveguides, has proven
to be the most powerful compared to the
other two conversion methods investigated
in the project.

Project Example: Polarization Independent
Wavelength Conversion

Contact:
Dr. Hubertus Suche
Email: suche@physik.upb.de
Phone: +49 (0) 5251/60 27 13
Fax: +49 (0) 5251/60 34 22
www.physik.upb.de/int-opt.htm

Fig. 1: Schematical sketch of the polarization
independent wavelength converter in ring con-
figuration; PBS: polarisation beam splitter, PMF:
polarization maintaining fibre

Fig. 2: Logarithm of the bit-error-ratio (BER) as 
function of the received optical power

The Device

As parametric difference frequency genera-
tion is inherently polarization dependent, 
a polarization independent wavelength
conversion requires a separate conversion 
of the two orthogonal polarization compo-
nents of the input signal, a so-called
”polarization diversity scheme”. In Fig. 1 the
principle of operation of our wavelength
converter using polarization diversity is
sketched schematically. In a ring configura-
tion the two polarization components are
converted in a counter propagating scheme.
A polarization beam splitter (PBS) splits  the
incoming signal into its two polarization
components and again combines the con-
verted ones. As the optical path lengths for
both propagation directions in the ring are
the same, the synchronization of the two
converted polarization components is pro-
vided automatically. This is a key feature for
the application of the converter in a real
telecommunication link.

System Experiments

In the framework of the ATLAS-Project the
wavelength converter developed in Pader-
born was tested in a transmission experi-
ment over 500 km of monomode fibre. Four
WDM-data channels with 40 Gbit/s capacity
each were first transmitted over 3 x 100 km
of fibre including dispersion compensation.
Subsequently, the four channels were sepa-
rated in a demultiplexer, one channel (chan-
nel 3) was converted to a new wavelength
(channel 7 of the de-/multiplexer) matched
to the internationally standardized ITU-grid.
Then the converted channel and the
remaining unconverted channels were again
multiplexed and transmitted over another 
2 x 100 km of fibre. On the receiver side the
bit-error-ratio (BER) of the converted chan-
nel as function of the received optical
power was compared to the BER of the
unconverted ones (see Fig. 2). Error-free
transmission (BER < 10-13) was achieved for
all the four channels without a power
penalty for the converted channel.
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Background 

Ultra-narrowband integrable lasers are
nowadays key components for optical com-
munications with dense wavelength division
multiplex (DWDM) and for ultra-high reso-
lution (interferometric) optical measure-
ment techniques. Such lasers in general
have a resonator with wavelength selective,
distributed optical feedback. Two different
kinds of distributed feedback are distin-
guished. If the feedback section is spatially
separated from the gain section, the corres-
ponding laser is called a DBR- (Distributed
Bragg Reflector-) laser (see HNI Annual
Report 2000). If the feedback section is
superimposed to the gain section, we call it
a DFB- (Distributed FeedBack-) laser. Due to
their very compact design DFB-lasers are
regarded as ideally suited sources for
monolithic integration. While lasers with
DBR- resp. DFB-structures in semiconduc-
tors have to be fabricated using a compli-
cated sequence of lithographic and epitaxial
process steps, combined erbium-and iron-
doped LiNbO3 as the laser material offers
the possibility to directly ”write” amplifying
refractive index gratings. 

The Project

In the framework of the interdisciplinary
research group ”Integrierte Optik in LiNbO3:
neue Bauelemente, Schaltkreise und
Anwendungen”, funded by the Deutsche
Forschungsgemeinschaft, the technology of
holographic recording of refractive index
gratings in combined Er- and Fe-doped
LiNbO3 has been developed in the subpro-
ject ”Photorefraktive Gitter”. The key feature
of this technology for long term stable
gratings is a specific fixing technique, which
utilizes the ionic conductivity of LiNbO3 at
elevated temperatures to generate stable
replica of unstable electronic space charge
gratings. 

Project Example: 
Ti:Er:Fe:DFB-Laser

Fig. 3: Emission spectrum of the DFB-laser, 
measured with a grating monochromator of 
10 pm resolution; inset: high resolution measure-
ment of the laser emission using a Fabry-Perot
spectrum analyzator with 15GHz free spectral
range

Fig. 1: Schematical structure of a DFB-
laser/amplifier-combination.

Contact:
Bijoy Das

Email: sol_bd@physik.upb.de
Phone: +49 (0) 5251/60 22 96

Fax: +49 (0) 5251/60 34 22
www.physik.upb.de/int-opt.htm

Fig. 2: Output power of the DFB-laser resp.
laser/amplifier-combination as function of the
coupled pump power

Results

Fig. 1 shows the structure of the DFB-wave-
guide laser in combination with an Er-
doped waveguide amplifier, which follows
the laser to the left. Using two wavelength
division multiplexers (WDMs) the required
pump power can be launched from both
sides into the laser/amplifier combination
and simultaneously the generated resp.
amplified DFB-laser emission can be
extracted. As pump sources semiconductor
laserdiodes have been used which emit at
about 1480 nm wavelength. The chosen
Bragg wavelength of 1531.35nm (periodici-
ty of the written refractive index grating:
346 nm) allows to utilize the maximum
optical gain due to stimulated emission of
the erbium in the wavelength range around
1550 nm. At optical pump power levels
>140 mW DFB-laser operation sets in. Fig. 2
shows the power characteristics for the
output of the DFB-laser to the right resp.
the amplified output to the left.  Due to the
post amplification an increase of the output
power by one order of magnitude has been
achieved. Typical of the DFB-laser is the
appearance of two closely neighbouring
laser resonances (see Fig. 3). The separation
of these resonances of 3.9 GHz could be
determined using a scanning Fabry Perot
spectrum analyzator (see inset in Fig. 3). By
separating the grating reflector into two
sections shifted against each other by one
quarterwave or by coupling the DFB-laser
to another DBR-grating it is possible to
achieve a single mode and hence an ultra
narrow bandwidth operation of the DFB-
laser. The latter has been successfully
demonstrated recently.
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Evolutionary Techniques for System Design
Prof. Dr.-Ing. Jürgen Teich

Computer Engineering
Laboratory

Workgroup76

The design and optimization of special purpose computing
systems such as wearable computers, embedded processors,
personal digital assistants and many others require the simul-
taneous optimization of multiple objectives.
In the Computer Engineering Laboratory (DATE), Evolutionary
algorithms that mimic natural selection are investigated in
this context and targeted towards system design.

http://www-date.upb.de

Computer Engineering Laboratory
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The term evolutionary algorithm (EA)
stands for a class of stochastic optimization
methods that simulate the process of nat-
ural evolution. The origins of evolutionary
algorithms can be traced back to the late
1950s, and since the 1970s several evolu-
tionary methodologies have been proposed,
mainly genetic algorithms, evolutionary
programming, and evolution strategies. All
of these approaches operate on a set of
candidate solutions. Strongly simplified, this
set is subsequently modified by the two
basic principles of evolution: selection and
variation. Selection represents the competi-
tion for resources among living beings.
Some are better than others and more like-
ly to survive and to reproduce their genetic
information. In evolutionary algorithms,
natural selection is simulated by a stochas-
tic selection process. Each solution is given
a chance to reproduce a certain number of
times, dependent on its quality. Here, quali-
ty is assessed by evaluating the individuals
and assigning them scalar fitness values.
The other principle, variation, imitates nat-
ural capability of creating ”new” living
beings by means of recombination and
mutation. Although the underlying princi-
ples are simple, these algorithms have
proven themselves as a general, robust and
powerful search mechanism.

The special problems that we address in our
project called EVOLIVO covers theoretical
issues of evolutionary algorithms, the
experimental investigation (comparison)
and improvement of evolutionary methods
for multi-objective optimization, and their
application to complex optimization prob-
lems, mainly in the field of computer engi-
neering.

Cross-over

Principle of an Evolutionary algorithm (EA)
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Multi-objective Optimization

Contact:
Prof. Dr.-Ing. Jürgen Teich
Fachgebiet Datentechnik (DATE)
Email: teich@date.upb.de
Phone: +49 (0) 5251/60 30 02
Fax: +49 (0) 5251/60 42 21
www-date.upb.de

Progress of a MOEA from generation to 
generation when minimizing two objectives 
(solid line is the Pareto-optimal front)

Evolutionary algorithms possess several
characteristics that are desirable for opti-
mization problems involving i) multiple con-
flicting objectives, and ii) intractably large
and highly complex search spaces. This is
typical for many optimization problems in
the field of computer engineering. Consider,
e.g., the design of a computer system. An
optimal design might be an architecture
that minimizes cost while minimizing the
overall power consumption. However, these
goals are generally conflicting: low-power
architectures substantially increase cost,
while cheap architectures usually need a lot
of power - none of these solutions can be
said to be superior without further consid-
eration. As a consequence, there is no single
optimum, but rather a set of alternative
optima, generally known as Pareto-optimal
solutions. Evolutionary algorithms are able
to capture multiple Pareto-optimal solu-
tions in a single simulation run as illustrat-
ed in the left Figure. The Figure shows the
principles of a Multi-objective evolutionary
algorithm that is used to approximate the
Pareto-optimal set of solutions in a 2-
dimensional space of objectives. Note that
all solutions on the front shown solid are
Pareto-optimal. The picture shows how the
evolutionary algorithm makes progress
towards the Pareto-optimal front from
Front1 to Front4.

Convergence and diversity are the main
issues of multi-objective optimization
methods. In our project, we investigate spe-
cial evolutionary algorithms for multi-
objective optimization (MOEAs).

One problem here is that an evolution-
ary algorithm may loose the best solution
so far during generations by performing
recombination among the solutions. Reme-
dies to this problem are Elitist MOEAs that
store the non-dominated solutions of each
generation in an archive. The problem
resulting from archives, however, is that in
each generation the archive needs to be
updated. The number of comparisons
increases especially when the number of
individuals or when the size of the archive
increases. In EVOLIVO, we also investigate
different kinds of data structures like Quad-
trees and linear lists for realizing the
archives.
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While an evolutionary algorithm is a pow-
erful optimization concept, one of its draw-
backs is the difficulty of implementing it.
Users would require some programming
expertise to write a computer program that
implements their algorithm according to
their need. This has to be done before they
can carry out their design task, where they
should be really engaged in. A simple solu-
tion to this problem has been addressed in
our research group. In the right figure, a
graphical user interface is shown, where a
user can construct his particular evolution-
ary algorithm graphically, including enter-
ing the fitness function, chromosome
structure, choosing operators for selection
and recombination as well as drawing the
flowchart of the complete evolutionary
algorithm. Even hybrid combinations of dif-
ferent evolutionary algorithm methods
such as Genetic Algorithms operating on
bit strings and Genetic Programming using
tree-like chromosomes can be achieved. For
the graphical input, java code will be emit-
ted and the ready evolutionary algorithm is
compiled and can be run directly. The pro-
gram has a comprehensive user interface
and also powerful graphical displays for
ease-of-use and visualization of simulation
results.

Making Evolutionary Algorithm 
Programming Easy

Contact:
Prof. Dr.-Ing. Jürgen Teich

Fachgebiet Datentechnik (DATE)
Email: teich@date.upb.de

Phone: +49 (0) 5251/60 30 02
Fax: +49 (0) 5251/60 42 21

www-date.upb.de

Design Tool Evolutionary Algorithm Composer
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Thinking and Language
Prof. Dr. phil. hist. Manfred Wettler

Cognitive Psychology
Cognitive Psychology

Workgroup80

Knowledge only becomes useful when it can be accessed in 
a flexible manner that meets the needs at hand. A prerequi-
site for the development of computer programs that can
achieve this is knowledge about both human information 
processing mechanisms and our ability to understand natural
languages. This is the focus of the research group in Cogni-
tive Psychology.

http://wwwhni.upb.de/kp/

Text taken from: Friedrich von
Schiller – Why and for what reason
does one study universal history?
Inaugural lecture at the University
of Jena 1789.
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Hybrid Models for the Description

and Simulation of Cognitive and Lin-

guistic Processes

With the help of trainable associative net-
works, various cognitive and linguistic abil-
ities can be simulated. Previously, the
attempt had been made (with little suc-
cess) to explain how these abilities arise in
terms of symbolic, rule-based processes.
Examples of such abilities include the dis-
ambiguation of words with multiple mean-
ings through the use of context, the pro-
duction of free associations in response to
given words and sentences, decision-mak-
ing under uncertainty and the learning of
complex facts and interrelations.

Nevertheless, the range of potential
applications for these models remains lim-
ited due to the fact that they cannot take
into account the serial nature of language
and thinking. To solve this problem, we are
developing hybrid models in which the
interaction of simultaneously operating
modules can be described. These models
are being used for the solution of problems
in computational linguistics, the prediction
of the communicative effect of advertising
texts and the development of tutorial sys-
tems.

Research and Practical Application

Although the results of our research have
been successfully applied in various practi-
cal domains, these practical applications
are not the primary goal of our research. As
a university institute, it is our responsibility
to develop knowledge fundamentals. The
future competitiveness of local industry
will be highly dependent on institutes of
higher education continuing to carry out
basic research and train researchers with
the theoretical and methodological knowl-
edge that is also necessary for applied
research.

In the period covered by this report, the
research group in Cognitive Psychology
was working on the following projects:

The Simulation of Associative

Processes 

From the statistical analysis of large
machine-readable corpora, the commu-
nicative effect of texts can be predicted. 

The Computational Syntactic Analy-

sis of Natural Languages 

The aim of this project is the creation of
programs, which are capable of determin-
ing the structure of arbitrary sentences,
even those with complex embedding.

Frequency Estimates 

Intuitive estimates of the frequency of
event classes determines political, econom-
ic and private decisions. Which systematic
errors do we succumb to and how can they
be prevented? 

Tutorial Systems 

Effective CAI-Programs make use of knowl-
edge about the problem representation and
learning mechanisms of the user. 

Psychology can only be studied as a
minor subject in Paderborn. Our course
offering provides students from the Arts,
Science and Engineering faculties with a
systematic introduction to Cognitive Psy-
chology and related fields such as Cogni-
tive Science, Computational Linguistics and
Artificial Intelligence. Our courses are
attended by interested research students
from all disciplines.
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The longterm goal of our psycholinguistic
and computer linguistic research is to cre-
ate a system via which natural language
questions about the content of any stored
text can be answered. To achieve this, two
problems, among others, must be solved.

1. The identification of the sentence
structure of simple and compound sen-
tences in German. 
In general, this problem is dealt with by
tackling a small but linguistically interest-
ing subset of the overall potential sentence
constructions. In this respect, we are fol-
lowing a ”solid” approach: the program
should be able to analyse any text, even if
this means foregoing a thorough linguistic
analysis. With the programs that were
developed during the period covered by
this report, it is possible to identify the
main verb in any main clause and to break
down multiple embedded sentence con-
structions into their constituent parts. 

2. The automatic identification of simi-
larity and cohesion between concepts. 
For this purpose we are making use of
auto-associative networks. These are
trained using large machine-readable cor-
pora. Among other functions they can be
used to assign polysemous words to their
respective correct meanings on the basis of
context, to identify the referents of pro-
nouns and to predict the communicative
effect of texts. The networks we are devel-
oping are being used in marketing, to solve
information retrieval problems and in lin-
guistic data processing. During the period
covered by this report we developed and
implemented new and efficient algorithms
for the training of associative conceptual
networks and tested these empirically.
Moreover, we increased our collection of
machine-readable texts considerably, and
now have at our disposal what is, to our
knowledge, the largest corpus of German
language texts.

Language 
Hybrid Systems for the Simulation of Linguistic Processes

Contact:
Prof. Dr. Manfred Wettler
Email: wettler@psycho.uni-paderborn.de
Phone: +49 (0) 5251/60 29 00
Fax: +49 (0) 5251/60 35 28
www-psycho.upb.de/zinki/psychologie.html

Associative structure of the concept ”coffee” (below
left) of a positioning (centre) and a treatment (above
left). For learning the associative connections,
machine-readable texts consisting of 300 million
words in total were used.

Sedlmeier, Peter; Betsch, Tilmann: etc. frequency
processing and cognition. Oxford: 
Oxford University Press, 2002 
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Which cause of death is more common:
stomach cancer or road accidents? Most
people incorrectly presume road accidents
– why? Because they are more frequently
confronted with information about road
accidents than with similar reports about
stomach cancer. The processing of frequen-
cies of occurrence is the basis for many
judgement and decision processes and
plays a decisive role in the learning of cat-
egories and causal relationships. In the cur-
rent DFG-Project a central aspect of the
processing of frequencies is being exam-
ined in more detail: How can frequency
estimates be systematically influenced?
Admittedly, there are numerous findings
indicating that such influence is possible,
however, up till now the studies have been
rather unsystematic, and the explanations
for the observed effects are often of a
post-hoc nature. Our theoretical basis is a
self-developed hybrid model consisting of a
neural network and a production system
that is based on the theory of associative
learning. This model gives predictions
about when frequency of occurrence esti-
mates are distorted and when they are in
accordance with actual facts. Three major
influences that can distort frequency of
occurrence estimates are currently being
examined in greater detail: the impact of
prior knowledge, the role of attention-
directing processes during the encoding of
information and the influence of additional
information. In the period covered by this
report we carried out a series of experi-
ments in which such predictions were suc-
cessfully tested. The general goal is to cre-
ate a precise, integrative process-model of
how frequency of occurrence estimates
arise. A model of this type could be used
for the prevention of judgemental errors,
which play an important role in economic
and political but also everyday decisions.

Where do decisions come from?

In economics decisions are explained as
outcomes of rational thinking: A person
who has to come to a decision assesses the
probabilities and the importance of all pos-
sible consequences and compares the
expected utilities of the different alterna-
tives. Experiments of Kahnemann, this
year's Nobel prize winner for economics,
have shown that frequently decisions do
not correspond to this theory. We develop
models which explain decisions as the
result of associative learning (the rat
”decides” whether to go to the left or to
the right in the T-maze). By means of com-
puter simulations we generate and test
predictions which different models of
learning make about decisions in experi-
mental settings.

Thinking and Decision Making
Frequency Processing

Sedlmeier, Peter: Improving statistical reasoning:
theoretical models and practical implications. 
London: Lawrence Erlbaum, 1999

Sedlmeier, Peter; Köhlers, Detlef: Wahrschein-
lichkeiten im Alltag. Westermann, 2001

Contact:
Prof. Dr. Peter Sedlmeier

Email: peter.sedlmeier@phil.tu-chemnitz.de
Phone: +49 (0) 3 71/531 64 31

Fax: +49 (0) 3 71/531 64 10
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More than just Basic Services
Dipl.-Ing. Christopher Odenbach

As we strive to push ahead, if we don't go forwards, we go
backwards. This principle also applies of course for the com-
puter workplace. Increasing demands for more performance
demand innovative solutions. Now more than ever, HNI Com-
puter Operation is striving to integrate new technologies in
server operation, to allow users to work more efficiently,
more comfortably and more reliably with computers.

http://wwwhni.upb.de/rb/

Heinz Nixdorf Institute84

HNI Computer 

Opertation
HNI Computer Operation
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Computer Operation Activities

The immediate activities of the Computer
Operation team include central user admin-
istration, maintenance and updating of
mail, web and file servers, data backup, the
provision of print services, the installation
of standard software environments for Win-
dows and UNIX as well as ensuring the
security of the network and the programs
being used.

The HNI user database contains some
650 people, including all employees and
students. Thanks to centralized domain
administration, all users can log on to any
computer in any of the supported work-
groups and always find the same environ-
ment.

The data backup, which backs up all
workgroup data every day, now handles a
total of more than 400 Gbytes, and this
trend is increasing. However, as high capac-
ity tape drives and tapes have already been
ordered, a further increase can be managed
and is already estimated.

Email Virus Scanners – 

interim Status

As already described in last year's annual
report, we installed a new mail server in
February 2002, which checks incoming e-
mails for viruses and other such scourges.
The success we have achieved is proof that
we have adopted the correct strategy: 1,500
virus-infected mails were rejected in just
nine months and thus prevented from caus-
ing any damage to the institute. This
noticeably improved the situation because
far fewer virus infections were identified
subsequently on our computers.

Automatic Login Extension

A scientific institute working within a uni-
versity environment will naturally have a
high turnaround of personnel. For example,
students frequently require computer access
for a period of six months for project work.
It has proven difficult in the past to cancel
this access subsequently, because once the
validity period has expired, there is no fur-
ther communication from the tutor. How-
ever, logins that are no longer required pose
a potential threat for a network: nobody
notices if they are abused.

For this reason, a database assisted login
administration procedure was introduced.
An administrator can extend the life of a
login by e-mail if requested or have it
deleted. The complete communication with
the Computer Operation is handled semi or
even fully automatically, with the result
that manual intervention is reduced to an
absolute minimum.

File System Snapshots – 

Yesterday's Data

Many requests to computer operation relate
to the restoration of data from daily back-
ups. On examining these questions, it can
be established that the majority of data is
lost by being deleted or overwritten unin-
tentionally. If the previous day's status were
available it would be easy to restore the
data.

This is precisely where file system snap-
shots come in: Every evening, the current
status of the file system is captured in a
snapshot. This snapshot does not require
memory space initially. It is only if changes
are made to the file system that additional
space is required for these changes. Howev-
er, normally only up to 5 percent of the
entire data volume changes in any one day
so that the additional space required is kept
within strict limits.

The snapshot contains the same security
features as the normal file system, which is
why it can be made accessible in the stan-
dard way to the users. Users can therefore
enjoy access to their previous day's data at
any time and easily restore inadvertently
deleted data by themselves without disrupt-
ing the computer operation team.

Further Plans

The most significant change in the HNI
computer infrastructure - a central fire-
wall - is currently being tested in a test
network. The solution used is based on
Linux and hence combines excellent reli-
ability with low costs.

In addition, both web and mail
servers will be migrated in the near
future to new higher-performance
machines, likewise on a Linux basis. This
should mean that in addition to virus
checks, the mail server will also be able
to perform checks on unsolicited con-
tents (spam), in order to control the ris-
ing flood of adverts advertisements.
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• Publications

• Fairs/Conferences/Seminars

• Patents 

• Prizes/Awards

• Additional Functions

• Spin-Offs

• Current Research Projects

• Current Industry Co-operations

• Scientific Co-operations

Additional 

Activities
Additional Activities
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Modellierung betrieblicher Informationssysteme –
MobIS 2002. Proceedings der Tagung MobIS im Rah-
men der Multi-Konferenz Wirtschaftsinformatik
(MKWI 2002)., 9.-11. September 2002 in Nürnberg,
pp. 7-28, Bonn: Köllen Druck+Verlag 2002.

Dangelmaier, W.; Gajewski, T.; Pape, U.; Rüther, M.:
Multi-Agent Systems for Planning and Controlling of
Industrial Manufacturing Processes. IBEC 2002 Inter-
national Body Engineering Conference and Exhibition,
2002-01-2124, Paris, Society of Automotive Engineers
2002.

Dangelmaier, W.; Franke, H.: Steuerung des spurge-
führten Verkehrs durch ein Multi-Agentensystem. In:
Industriemanagement 18 (2002) 5, pp. 15-18.

Dangelmaier, W.: Produktivitätssteigerung durch
erfolgreiche Produktionslogistik. In: Beschaffung
aktuell (2002) 10, pp. 32-37.

Mueck, B.; Dangelmaier, W.; Kriesel, C.; Pape, U.:
Logistische Simulation eines innovativen Bahnnetzes
(NBP) unter Verwendung eines diskreten Ferti-
gungssimulators. In: Tavangarian, D. und Grützner, R.
(Eds.): 16. Symposium Simulationstechnik (ASIM
2002)., Rostock, pp. 144-149, SCS-Europe 2002.

Dangelmaier, W.: E-Business – Chance oder
Beliebigkeit?, In: Dangelmaier, W.; Emmrich, A.;
Kaschula, D. (Eds.): Modelle im E-Business. pp. 9-18,
Tagungsband der 4. Paderborner Frühjahrstagung,
HNI-ALB-Verlagsschriftenreihe, Vol. 8, Paderborn:
Fraunhofer-Anwendungszentrum für Logistikorien-
tierte Betriebswirtschaft 2002.

Dangelmaier, W.; Darnedde, C.; Flake, St.; Müller, W.;
Pape, U.: Grafische Spezifikation und Echtzeitverifika-
tion von Produktionsautomatisierungssystemen
(GRASP). In: Dangelmaier, W.; Emmrich, A.; Kaschula,
D. (Eds.): Modelle im E-Business. pp. 829-842,
Tagungsband der 4. Paderborner Frühjahrstagung,
HNI-ALB-Verlagsschriftenreihe, Vol. 8, Paderborn:
Fraunhofer-Anwendungszentrum für Logistikorien-
tierte Betriebswirtschaft 2002.

Dangelmaier, W.; Uebel, M.; Helmke, St.: Grundrah-
men des Customer Relationship Management -
Ansatzes. In: Uebel, M.; Helmke, St.; Dangelmaier, W.:
Praxis des Customer Relationship Management,
Branchenlösungen und Erfahrungsberichte. pp. 3-16,
Wiesbaden: Gabler 2002.

Busch, A.; Dangelmaier, W.: Integriertes Supply Chain
Management – ein koordinationsorientierter
Überblick. In: Busch, A.; Dangelmaier, W. (Eds.): Inte-
griertes Supply Chain Management. pp.1-21, Wies-
baden: Gabler 2002.

Dangelmaier, W.; Krebs, W.; Pape, U.; Rüther, M.: Opti-
mierung einer Wertschöpfungskette am Prinzip der
Frachtoptimierung im Projekt CoagenS. In: Busch, A.;
Dangelmaier, W. (Eds.): Integriertes Supply Chain
Management. pp. 455-469, Wiesbaden: Gabler 2002.

Helmke, St.; Uebel, M.; Dangelmaier, W.: Instrumente
des Kundenmanagements. In: Horn, Ch.; Kölmel, B;
Ried, Ch. (Eds.): Kundenmanagement im Mittelstand,
Systematischer Erfolg durch zufriedene Kunden. pp.
51-59, Heidelberg: dpunkt-Verlag 2002.

Mueck, B; Dangelmaier, W.; Fischer, M; Klemisch, W.:
Bi-directional computing of Simulation Troh with a
walkthrough System. In: Schulze, Th.; Schlechtweg,
St; Hinz, V. (Eds.): Simulation und Visualisierung 2002.
pp. 71-84, Magdeburg: Otto-von-Guericke-Univer-
sität 2002.

Dangelmaier, W.; Buhl, L.; Christ, J.; Pape, U.; Rüther,
M.: Systementscheidung Enterprise Application Inte-
gration. In: Meyer, M. (Eds.): CRM-Systeme mit EAI -
Konzeption, Implementierung und Evaluation. Braun-
schweig: Vieweg 2002.

Dangelmaier, W.; Helmke, St.: CRM: Markt, Instru-
mente und Lösungen. In: Dallmer, H. (Eds.): Das
Handbuch Direct Marketing and more. pp.1087-1102,
Wiesbaden: Gabler 2002.

Helmke, St.; Uebel, M.; Dangelmaier, W.: Effektives
Customer Relatioship Management. Instrumente –
Einführungskonzepte – Organisation. 2. edition, Wies-
baden: Gabler 2002.

Dangelmaier, W.; Emmrich, A.; Kaschula, D. (Eds.):
Modelle im E-Business. HNI-ALB-Verlagsschriftenrei-
he, Vol. 8, Paderborn: Fraunhofer-Anwendungszen-
trum für Logistikorientierte Betriebswirtschaft 2002.

Uebel, M.; Helmke, St.; Dangelmaier, W.: Praxis des
Customer Relationship Management. Wiesbaden:
Gabler 2002.

Busch, A.; Dangelmaier, W.: Integriertes Supply Chain
Management. Theorie und Praxis effektiver
unternehmensübergreifender Geschäftsprozesse.
Wiesbaden: Gabler 2002.

Fairs/Conferences/Seminars 
4. Paderborner Frühjahrstagung – Modelle im 
E-Business
In the center of interest of the 4. Paderborner Früh-
jahrstagung was the integrative model ”e-Business”
which was considered in an inter-disciplinary way
from the fields business informatics, business admin-
istration, as well as economics. Questions concerned
the economic effects on the side of demand and sup-
ply as well as aspects of growth dynamic, impact on
employment, and also market structural effects in a
national and international context. A special empha-
sis was put on the effective development of electron-
ic communication tools for the efficient design of
business processes.

Prizes/Awards
Founder competition Multimedia, awarded by the
Federal Department of Economics and Technology.

Additional Functions
· Management of the Fraunhofer Center for 
Logistic-oriented business management

· Member of advisory committee of Cartec Lippstadt
· Member of advisory committee of CentConsult 
Pro.X GmbH

· Member of advisory committee of Paderborner 
Center for Parallel Computing (PC2)

Workgroup Business Computing, especially CIM
Prof. Dr.-Ing. habil. Wilhelm Dangelmaier
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· Head of Competence Center PPS/SCM-Systems, 
EAI-Systems, Electronic markets as well as 
CAS/CRM-Systems of NetSkill AG

Spin-Offs
Dr. Ketterer
Dr. Ketterer deals with the development, construc-
tion, and introduction of branch solutions, especially
in co-operation with leading EDP and software pro-
ducers. At that he draws on detailed SAP-experience.

Fraunhofer Center for Logistic-orientated 
business management (ALB)
The ALB is concerned with all technological business
issues that occur with the creation and implementa-
tion of in-house and corporate production and logis-
tics processes, and that can be solved by dint of inno-
vative information technology.

NetSkill AG
The Net-Skill Inc. manages and markets competence
site, a coaching network for managers. It provides
reasonable prepared practice-tips, studies, articles,
and guidelines from highly qualified experts from the
fields of management, business systems, and law.

Pro.X GmbH
The Pro.X Ltd offers competent advise and applica-
tion-support in the sector of process optimizing in
trade and industry. Starting from the process of 
service production an optimal workflow organization
is developed which functions as an widespread re-
organization concept and which can come up to 
the replacement of a PPS-system.

entrice GmbH
The entice GmbH supports its customers in the devel-
opment of individual software solutions from appli-
cation hosting in its own computer center to the
implementation of own software projects. Further-
more special seminars are offered in the areas e-busi-
ness and mobility.

Current Research Projects
BMBF: CoagenS – Adaptive production networks in
series manufacturing
CoagenS is meant to support production planning
and controlling in production networks via multi-
agent-systems to provide significantly improved
results compared to PPS- and SCM-systems
employed today. CoagenS unifies industrial enterpris-
es as users, software-houses as product developers
and the HNI as their universitary partner.

PoDLE – Product-oriented service development:
Classification and systematic support 
Within this project product-oriented services should
be developed and generated systematically in order
to enlarge business volume and/or be able to better
serve the customers on one hand, while replenishing
unused capacities, which tend to get bigger and big-
ger, through services on the other hand.

GRASP – Graphical specification and real-time verifi-
cation of production-automatisation-systems
It is the task of this project to make the examination
of the model of real-time systems applicable  for the
verification of production systems. One motivation
for this project is the fact, that engineers and techni-
cians will always have problems with the verification
process and the underlying modeling, i.e. the formu-
lation of characteristics of CTL-oriented formulas. In 

order to overcome these problems, GRASP develops
user-oriented concepts in a visual environment for
the seamless integrated specification of the model
and its characteristics. The model was specified with
the MFERT (Model der Fertigung – ”model of manu-
facture”). The characteristics are interactively defined
by combining visual patterns and text patterns. The
system is implemented as a visual, interactive front-
end for the RAVEN model controller.
The developed concepts are validated by the verifica-
tion of a holonic production system, a case study,
which is provided by the FhP IPA-Institute Stuttgart.

BMWI:
EDISON – intelligent energy distribution networks by
employment of innovative, decentralized producer-,
storage-, information- and communication-systems.
Our task within this project carried out in coopera-
tion with Stadtwerke Karlsruhe is the conception of
novel business models for innovative, intelligent
energy distribution networks. 

DFG:
- Special field of investigation 376 “Massive Paral-

lelität, Algorithmen, Entwurfsmethoden, Anwen-
dungen” (Massive parallelism, algorithms, layout-
methods, applications), sub-project C2 ”Echtzeitna-
he, hierarchische Planung und Steuerung vernetzter
Produktionssysteme“ (hierarchical planning and
control of networking production systems close to
real-time) 

- DFG-emphasis program: “Integration von Techniken
der Softwarespezifikation für ingenieurwis-
senschaftliche Anwendungen” (Integration of tech-
niques for the software specification for engineeri-
cal applications). Project: “Formale und methodische
Integration von graphischer Spezifikation und
Echtzeitverifikation im Entwurf komplexer Produk-
tionsautomatisierungssysteme” (Formal and
methodical integration of graphic specification and
real time verification in the conception of complex
production-automatisation-systems)

- DFG-emphasis program: “Modellierung der Produk-
tion” (Modelling of the production). Project: “Simu-
lation von Produktionsabläufen und deren situa-
tionsabhängige Detaillierung vor dem Hintergrund
der Nutzung einer virtuellen Umgebung” (Simula-
tion of production processes and their detailing
dependent on the situation against the background
of the use of a virtual surrounding)

- Special field of investigation 614 “Selbstopti-
mierende Syseme des Maschinenbaus” (self-opti-
mizing systems of engineering)

Project: Computer-aided construction of systems 
for the monitoring of the manufacturing process.

Course of lectures for postgraduates: Parallel 
computer networks in production engineering.

NRW-Graduate-School ”Graduate School of Dynamic
Intelligent Systems“

Interdisciplinary cooperation project:
Neue Bahntechnik Paderborn NBP 
Here the project group develops among other things
an agent-based, absolutely distributed operational
concept for an objective-adjusted traffic.

EEE.con:
Effectiveness and efficiency in e-commerce-networks
The objective of this project is to develop a continu-
ous modeling platform for the planning and creation
of economic circumstances in connection with 
e-commerce.

Current Industry Co-operations
Deutsche Post AG:
- Forecast of transport requirements in the long-

distance traffic of Deutsche Post AG; Development 
and Implementation of an Excel-tool which fore-
casts the amount of traffic;

- Maintenance and further development of the 
Excel-tool which forecasts the amount of traffic for
the stationary use

- VMP-specification as well as maintenance of the
tool and user-support

- ProTrans: development and implementation of a
software tool for the prognosis-supported planning
of transport requirements

Pavone AG
Creation of business processes in the context of
client-server surroundings; Specifications SCM-sys-
tems; Development of a concept for a further devel-
oped expert-engine

Sulo Emballagen GmbH & Co KG
Internet presentation

IBM Deutschland GmbH
Groupware Competence Center – Professional Service

Deutsche Bank:
Groupware Competence Center Bank: Analysis,
design, conceptualisation of solutions and human
resource development for groupware-applications in
the bank sector

Continental Teves AG & Co oHG:
Expansion of production planning and –monitoring
with OOPUS-DPS for all European sites

Bombardier Transportation (Signal) Germany GmbH
Objective of the cooperation is the conception of
new operational concepts and the development of
supporting tools

Siemens AG
Objective of the cooperation is the creation of a sys-
tem for the order processing in the service sector

Cent Consult AG
Objective of the cooperation is the mutual penetra-
tion of the production economy with regards to
intelligent information systems.

PRO.X IntellSpace
Subject of the cooperation is the development of a
specification-tool which allows for the generation of
production- and production-controlling systems on
an economically high level even for middleclass busi-
nesses.

Degussa AG
DSS: conception and development of a decision-
support system fort he optimization and simulation
of transport chains 

Scientific Co-operations
Helwan University Cairo, Egypt
Prof. Dr.-Ing. M. Osman
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Publications 
Gausemeier, J.; Flath, M.; Möhringer, St.: Modelling of
functions of mechatronic systems, exemplified by tyre
pressure control in automotive systems. In: Internation-
al Journal of Vehicle Design (Hrsg.: M. A. Morgan). Vol-
umes 28, 1/2/3, 2002

Gausemeier, J.; Fründ, J.; Matysczok, C.: Development of
a Process Model for efficient Content Creation for
Mobile Augmented Reality Applications. Proceedings of
CAD 2002 – Corporate Engineering Research. Dresden,
March 4.-5., 2002

Gausemeier, J.; Lückel, J.; Frank, U.; Steffen, D.: Integra-
tive Specification of Intelligent Mechanical Engineering
Products. Proceedings of CAD 2002 - Corporate Engi-
neering Research. Dresden, March 4.-5., 2002

Gausemeier, J.; Molt, T.: Software specification of auto-
mated production plants in the early development
stages. Proceedings of INT 2002 Second International
Workshop on Integration of Specification Techniques
for Applications in Engineering. Grenoble, France, 2002

Gausemeier, J.; Armbruster, P.; Wirth, M.: Strategische
Produkt- und Prozessplanung – SPP. wt Werk-
stattstechnik online Jahrgang 92 (2002) H. 3

Gausemeier, J.; Bätzel, D.; Grienitz, V.; Ketscher, N.; Wolf,
G.: Gießerei 2010 – Strategie für die deutsche Gießerei-
industrie (Hrsg.: Verein Deutscher Gießereifachleute –
VDG). Düsseldorf, 2002

Gausemeier, J.; Brüseke, U.; Wortmann, R.: Virtual and
Augmented Reality in Education and Training – An
Interactive, Multimedia Training and Information Sys-
tem for use in an Exhibition. Proceedings of the Inter-
national Conference on Virtual Reality and its Applica-
tion in Industry. Hangzhou, China, Apr. 9.-12., 2002

Gausemeier, J.; Eckes, R.; Flath, M.: Conceptual design of
mechatronic products supported by PDM-based sys-
tems engineering. Proceedings of Product Data Tech-
nology Europe 2002, 11th Symposium. Turin, Italy, May
7.-9., 2002

Gausemeier, J.; Möhringer, St.: An Interface Specifica-
tion for Principle Solutions Supporting the Cross-
Domain Design of Mechatronic Systems. Proceedings of
the DESIGN 2002, 7th International Design Conference.
Dubrovnik, Kroatien, May 14.-17., 2002

Gausemeier, J.; Fründ, J.; Matysczok, C.: Content-Erstel-
lung für AR-Systeme – Architektur und Vorgehensmod-
ell. 1. Paderborner Workshop ”Augmented Reality/Virtu-
al Reality in der Produktentstehung“. HNI-Verlagss-
chriftenreihe 107, Paderborn, 2002

Gausemeier, J.; Fründ, J.; Grafe, M.; Matysczok, C.: AR-
Planning Tool – Designing Flexible Manufacturing Sys-
tems with Augmented Reality. 1. Paderborner Workshop
”Augmented Reality/Virtual Reality in der Produk-
tentstehung”. HNI-Verlagsschriftenreihe 107, Paderborn,
2002

Fründ, J.; Matysczok, C.; Radkowski R.: AR-based Prod-
uct Design in Automobile Industry. In The First IEEE
International Augmented Reality Toolkit Workshop,
Darmstadt, 2002 

Fründ, J.; Matysczok C.; Vienenkötter, A.: AR-based
Training and Support of Assembly Workers in Automo-
bile Industry. In: The First IEEE International Augmented
Reality Toolkit Workshop, Darmstadt, 2002

Fründ, J.; Matysczok C.; Designing Flexible Manufactur-
ing Systems with Augmented Reality. In The First IEEE
International Augmented Reality Toolkit Workshop,
Darmstadt, 2002

Ebbesmeyer, P.; Fründ, J.; Knobel, M.;  Krumm, H.;
Matysczok, C.: AR-PDA: Ein digitaler Assistent für
VR/AR Inhalte. In: Internationale Statustagung Virtuelle
und Erweiterte Realität, Leipzig, 5.-6. Nov. 2002. DLR,
BMBF

Ebbesmeyer, P.; Fründ, J.; Matysczok, C.: AR-PDA - A
Personal Digital Assistant for VR/AR Content. Proceed-
ings of the ASME 2002 Design Engineering Technical
Conferences and Computers and Information in Engi-
neering Conference, Montreal, Canada, 2002

Gausemeier, J.; Fründ, J.; Matysczok, C.: AR-Planning
Tool - Designing Flexible Manufacturing Systems with
Augmented Reality. Proceedings of the Eurographics
Workshop on Virtual Environments, Barcelona, Spain,
2002

Brandt, C.; Fründ, J.; Wortmann, R.: A Method-Based
Development Environment for Efficient Creation of
Interactive 3D Information Systems. Proceedings of the
International Conference on Virtual Reality und ist
Application in Industry (VRAI 2002), Hangzhou, China,
2002

Matysczok, C.; Reimann, C.; Rosenbach, W.: Augmented
Reality PDA. In: The First IEEE International Augmented
Reality Toolkit Workshop, Darmstadt, 2002

Matysczok, C.; Wortmann, R.: Designing Content for
Mobile Augmented Reality Applications. Proceedings of
the ACM SIGGRAPH and Eurographics Campfire Work-
shop on Production Process of 3D Computer Graphics
Applications - Structures, Roles and Tools, Snowbird,
Utah, USA, 2002

Matysczok, C.; Wortmann, R.: Efficient Creation of
Interactive 3D Information Systems. Proceedings of the
ACM SIGGRAPH and Eurographics Campfire Workshop
on Production Process of 3D Computer Graphics Appli-
cations - Structures, Roles and Tools, Snowbird, Utah,
USA, 2002

J.; Bätzel, D.; Grienitz, V.: Die Zukunft der deutschen
Gießereiindustrie - Szenariobasierte Entwicklung einer
Branchenstrategie. ZwF Jahrg. 97 (2002) 6

Gausemeier, J.; Eckes, R.; Schoo, M.: Virtualisierung der
Produkt- und Produktionsprozessentwicklung - Erfol-
gspotentiale, Technologien und Beispiele. ZwF Jahrg. 97
(2002) 7-8

Gausemeier, J.; Bätzel, D.; Orlik, L.: Potenzialfindung im
Rahmen der strategischen Produkt- und Prozess-
planung. ZwF Jahrg. 97 (2002) 9

Gausemeier, J.; Binger, V.; Grienitz, V.: Managementber-
atung, neue Medien und Informationssysteme.
Frühzeitiges Erkennen und rechtzeitiges Erschließen der
Erfolgspotenziale von morgen. ZwF Jahrg. 97 (2002) 10

Gausemeier, J.; Köckerling, M.: Systematische Rech-
nerunterstützte Verträglichkeitsuntersuchungen in 
der Konzeptphase mechatronischer Systeme. Sympo-
sium Design for X. Neukirchen, 10.-11. Okt. 2002

Gausemeier, J.; Czubayko, R.: Integration domänenüber-
greifender Entwicklungsarbeiten auf Basis mechatronis-
cher Lösungselemente. Symposium Design for X.
Neukirchen, 10.-11. Okt. 2002

Gausemeier, J.: From Mechatronics to Self-Optimization.
Proceedings of the 20th CAD-FEM Users’ Meeting 2002.
International Congress on FEM Technology.
Friedrichshafen, Oct. 9-11, 2002

Gausemeier, J.; Czubayko, R.: Interdisziplinäre Entwick-
lung mechatronischer Erzeugnisse. Auf Basis intelligen-
ter mechatronischer Lösungselemente. ZwF Jahrg. 97
(2002) 11

Gausemeier, J.; Möhringer, S.: VDI 2206 - A new Guide-
line for the Design of Mechatronic Systems. Proceed-
ings of the 2nd IFAC Conference on Mechatronic Sys-
tems. Berkeley, California, USA, December 9-11, 2002,

Fairs/Conferences/Seminars 
2nd Innovation Workshop – Strategic Product 
Planning
Second innovation workshop on strategic product
planning – Getting to know and use methods. Confer-
ence for key business figures and decision makers who
are involved in forward-looking business management
– Overview of innovation processes, discussion of suc-
cess stories and provision of a systematic insight into
the methods and tools for strengthening innovative
drive in companies; January 22 to 23, 2002, Nuremberg

Conference on the digital factory 
Potential for small and medium sized companies, plan-
ning and simulation of manufacturing systems, cost
effectiveness and cooperation networks; March 14 to
15, 2002, Erfurt

6th Session of Consortium on Mechatronic Product
Development
Sixth session of the working group on product develop-
ment in mechatronics - An initiative of the group proj-
ect ”EUMECH Mechatronic Development Environ-
ments”, ”MechaSTEP - STEP Data Models for simulating
Mechatronic Systems” and ”INERELA – Integrative
Development of Spatial (3D) Electronic Assemblies”. The
aim is to build on findings from group projects and to
provide empirical reports from industry; May 29, 2002,
Hella KG Hueck & Co., Lippstadt

Hanover Industry Trade Fair 2002, shared booth of
”Berliner Kreis - Wissenschaftliches Forum für Produk-
tentwicklung e.V” (scientific forum for product develop-
ment). BK presented excellent results from current
research projects in the area of product development.
Participants from the Institute: Prof. Gausemeier and
Prof. Lückel.

Ongoing project industry workgroup ”Strategic 
Product and Process Planning” (SPP) 
The SPP group project is developing a toolset for strate-
gic product and process planning specially tailored to
small and medium sized businesses. The results are pre-
sented regularly in work groups to interested compa-
nies and discussed; April 09 and December 10, 2002,
Frankfurt a.M.

1st Paderborn Workshop on Augmented & Virtual Real-
ity in Product Delevelopment
Strategic focus of first Paderborn workshop on ”Aug-
mented & Virtual Reality in Product Development”.
Forum for developers and users from research and
industry for exchanging and discussing current results
in relation to basic principles and applications of VR/AR
technology. June 11 and 12, 2002, Heinz Nixdorf Muse-
umsForum, Paderborn

ART02 
The First IEEE: International Augmented Reality Toolkit
Workshop. Presentation of research work with the AR
ToolKit. September 29, 2002, Darmstadt

Workgroup Computer Integrated Manufacturing
Prof. Dr.-Ing. Jürgen Gausemeier

HNI_2002_88_106_GB  04.04.2003  15:17 Uhr  Seite 90



Additional Activities 91

ISMAR 2002
International Symposium on Mixed and Augmented
Reality. Presentation of research results from the AR-
PDA project, September 30 to October 01, 2002, Darm-
stadt

VR-AR 2002
International status conference on ”Virtual and Extend-
ed Reality”. Presentation of research results from the
AR-PDA project, November 5 to 6, 2002, Leipzig

German Japanese Workshop
Virtual, Augmented and Mixed Reality. Presentation of
VR/AR research status in both countries and discussion
of a possible cooperation with Japan. November 07,
2002, Leipzig

Additional Functions
· Member of Board and General Manager of the scien-
tific society ”Berliner Kreis – Wissenschaftliches Forum
für Produktentwicklung e.V.”

· Initiator and chairperson of the supervisory board of
UNITY AG - public limited company involved in com-
pany management and information technology

· Member of supervisory board of Sterling SIHI GmbH

Spin-Offs
FASTEC GmbH
The product focus of FASTEC GmbH, which was found-
ed in 1995, lies in modular control systems for materi-
als handling technology with the emphasis on assembly
automation. The basis for the automation solutions is
the innovative decentralized intelligent automation
approach. Source: http://www.fastec.de

myview technologies GmbH & Co. KG
myview technologies GmbH & Co. KG, a spin-off of
UNITY AG since 1999, specializes in effective product
information management in e-business. The myview
product family offers cross-media publishing for com-
plex products and online information systems for proj-
ect engineering and is a mature development platform
for information management on the Internet. Source:
http://www.myview.de

Scenario Management International AG
ScMI AG is a public limited company founded in 1998
for designing companies for the future and for strate-
gic company management. ScMI AG supports compa-
nies and organizations in aligning to market and envi-
ronment changes, in the development of visionary
strategies as well as in the design and implementation
of strategic management processes. Source:
http://www.scmi.de

SDG consulting AG
SDG consulting AG was founded in 2001 as a joint ven-
ture between UNITY AG and SDG Holding, Italy. It
designs and implements high-performance manage-
ment information systems and business intelligence
solutions on the basis of multi-dimensional databases.
Customers profit from reliable decisions using optimally
prepared information. Source: http://www.sdg-ag.de

UNITY AG
UNITY AG was founded in 1995 as a public limited
company for company management and information
technology. It develops strategies and processes for
industry for products that will capture the markets of
the future. UNITY AG specializes in forward-looking
topics such as product innovation, virtual product
development and the digital factory. Source:
http://www.unity.de

UNITY solutions AG
UNITY solutions AG was founded as a subsidiary of
UNITY AG in 2001. The consultancy offer includes
process organization and all information and commu-
nication technology systems, which are currently in use
and which will be used in the future in modern compa-
nies. UNITY solutions AG accompanies its customers in
the successful transition to a global information socie-
ty. Source: http://www.unity-solutions.de

Current Research Projects
AR-PDA - A digital assistant for VR/AR content 
The AR-PDA is a hardware and software system for
mobile devices, such as mobile phones or PDAs, which
uses augmented reality technology to support con-
sumers when purchasing and using domestic appli-
ances. Sponsoring institution: BMBF

SFB 614: Self-Optimizing Concept and Structure in
Mechanical Engineering
The aim is to explore the basic principles and potential
of self-optimization, to verify the results using a
demonstrator and to support development using a
comprehensive development methodology. The faculty
plays a leading role in the following subprojects (SP):
SP A2: Behaviour-based self-optimization; SP B2:
Design methodology; SP B3: Virtual prototyping. Spon-
soring institute: DFG

ISILEIT
Integrative specification of distributed control systems
for flexible automated manufacturing (ISILEIT). (DFG-
SPP ”Integration of software specification techniques
for engineering sciences applications”). Sponsoring
institution: DFG

INERLA
Integrative development of spatial electronic compo-
nents (INERELA). The aim is to provide a suitable envi-
ronment for developing spatial electronic components
in selected product classes (internal connection system,
microsensor technique, electro-optical systems). Spon-
soring institution: BMBF

Rail Cab
New rail technology for Paderborn. The aim of the proj-
ect is to develop a new type of rail system that would
unite modern travel way technology with the advan-
tages of the Transrapid and the use of existing rail lines.
The activities focus on: development and visualization
of vehicle and railroad depot concepts. Sponsoring
institutions: State of North Rhine Westphalia / Univer-
sity of Paderborn

Strategic product and process planning (SPP) 
SPP specifies the products and processes for the mar-
kets of tomorrow. The aim is to put small and medium-
sized companies in a position to organize their strategic
planning efficiently and to integrate this area in the
management process. Sponsoring institution: BMBF

VDI Directive 2206
Development methodology for mechatronic systems
(Representative: Prof. Gausemeier) unofficial draft Feb-
ruary 2003

Virtual Nightdriver 
The aim is to visualize the light distribution from new
headlamp prototypes in realtime and to evaluate the
results in the context of a night journey on a virtual
test route in the simulator. Sponsoring institution:
Lichtlabor (LLAB), Hella Leuchten-Systeme GmbH (HLS)

Current Industry Co-Operations
A Visit inside a Computer 
The aim is to design and implement a multimedia
VR-AR exhibit for explaining the operation of the
computer and the Internet. Customer: Heinz Nixdorf
MuseumsForum

Development of Product Adaptations for Deutsche
Bahn
The aim is to develop concepts for services as well as
adaptations for trains and rail stations, which support
and defuse selected needs and impediments during
rail journeys. The customer: Deutsche Bahn AG

Implementation of a Microtechnology Application
Center
Implementation of a microtechnology application
center (MTA) focusing on mold making and injection
molding. The aim is to illustrate the opportunities
and risks for implementing an MTA taking account of
national and international trends in the area of plas-
tics technology, particularly with regard to microsys-
tems technology. Customer: Stiftung für Technologie-
und Innovationsförderung Thüringen (foundation for
technology and innovation promotion) 

Knowledge Base Study
The aim is to develop a sound vision of the know-
ledge base. The study includes definition of the rele-
vant knowledge to be recorded, a rough draft of the
technical information structure, a description of the
processes and tools for recording, preparing, supply-
ing and updating knowledge. Customer: Industrial
automation companies

Opportunities and Limitations in Relation to the Use
of MID Technologies
The aim is to produce a study on the topic of ”Oppor-
tunities and limitations in relation to the use of MID
technologies” based on a market and technology
analysis focusing on the German market in the last
ten and the next five years. Customer: Räumliche
Elektronische Baugruppen 3-D MID e.V. (research
association for spatial (3D) electronic components)

Scenario-OnLine
The aim is to develop an Internet-based software
product for scenario management. Customer: UNITY
AG, ScMI AG

Simulation in Manufacturing Planning
The aim is to develop the use of methods and tools
for computer-assisted simulation of flexible manu-
facturing and assembly systems. Customer: UNITY AG

Strategic Knowledge Transfer
Strategic knowledge transfer - Medium and long
term development of knowledge transfer as a strate-
gic success factor. The aim is to establish the medi-
um-term business opportunities for knowledge in the
area of industrial automation and to develop a corre-
sponding business strategy. Customer: industrial
automation companies 

Strategic Product Planning in the Area of Motive
Power Engineering
The aim is to implement the process of strategic
product planning in the company, to identify strate-
gic business areas and to specify concrete product
development projects. Customer: companies in the
electronics industry
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Workgroup Computers and Society
Prof. Dr.-Ing. Reinhard Keil-Slawik

Publications 
Hampel, T.: Virtuelle Wissensräume – Ein Ansatz für
die kooperative Wissensorganisation. Universität
Paderborn, Fachbereich 17 – Informatik, Dissertation,
März 2002.

Hampel, T.: sTeam – Providing Primary Media Func-
tions for Web-Based Computer-Supported Coopera-
tive Learning. In: Barker, P., Rebelsky, S. (eds.): Pro-
ceedings of ED-MEDIA 2002. Association for the
Advancement of Computing in Education, Char-
lottesville, Virginia 2002, 692-697.

Hampel, T., Keil-Slawik, R.: sTeam: Structuring Infor-
mation in a Team – Distributed Knowledge Manage-
ment in Cooperative Learning Environments. In: ACM
Journal of Educational Resources in Computing 1(2)
2002, 1-27.

Hampel, T., Keil-Slawik, R.: opensTeam – Ein Open
Source-Projekt zur kooperativen Strukturierung von
Informationen im Team. DFN Mitteilungen (55) 2001,
4-6.

Hampel, T., Nowaczyk, O.: mechANIma – Mechanik
und Animation. Festschrift 1977-2002, 25 Jahre Lab-
oratorium für Technische Mechanik, Paderborn, Juni
2002, 42-45.

Hashagen, U., Keil-Slawik, R., Norberg, A. (eds.): Histo-
ry of Computing – Software Issues. Berlin, Heidelberg,
New York: Springer, 2002.

Keil-Slawik, R., Brennecke, A., Selke, H.: HyperSkript –
Verteiltes Wissen gemeinsam nutzen. ForschungsFo-
rum Paderborn (FFP), Nr. 5, 2002, 60-64.

Keil-Slawik, R.: Denkmedien – Mediendenken: Zum
Verständnis von Technik und Didaktik. it+ti Informa-
tionstechnik und Technische Informatik, 44. Jg., Heft
4, München: Oldenbourg Verlag, 2002, 181-186.

Keil-Slawik, R.: Technik und Lernen: Von der interak-
tiven Lernmaschine zur virtuellen Lernstatt. In: Grafe,
B., Kucharzewski, I. (Hrsg.): Zukunft Hochschule – auf
dem Weg zur multimedialen Universität, Düsseldorf:
Hans-Böckler-Stiftung, 2001, 9-14.

Nowaczyk, O.: Beyond Animation and Simulation:
Teaching Mechanics with Explorations. In: Barker, P.,
Rebelsky, S. (eds.): Proceedings of ED-MEDIA 2002.
Association for the Advancement of Computing in
Education, Charlottesville, Virginia, 2002, 1468-1472.

Fairs/Conferences/Seminars 
CeBIT 2002 in Hannover:
Presentation of StarOffice 4 Kids at the booth of 
Sun Microsystems.
Presentation of opensTeam at the booth ”Forschungs-
land NRW” of the Ministry for School, Science and
Research of North Rhine-Westphalia.

Pike Conference 2002 in Linköping, Sweden:
At the Pike Conference 2002, opensTeam was one 
of the key topics. In addition to four presentations 
a special workshop was held on opensTeam. 

Prizes/Awards
Computerworld Honors Program Laureate 2002 
The University of Paderborn with its project ”Lernstatt
Paderborn / StarOffice 4 Kids”, directed by Prof. Dr.-

Ing. Reinhard Keil-Slawik was elected this year as a
case study for the ”Computerworld Honors Program”.
Since 1988, directors of the world's 100 largest IT
companies annually elect projects within ten cate-
gories that promote the information society by
trend-setting approaches. These case studies are
incorporated into an international archive that is
made accessible and maintained by the world's lead-
ing scientific institutions and museums in order to
document the milestones on the way to the informa-
tion society.

In the project ”Lernstatt Paderborn / StarOffice 4
Kids”, all pupils and teachers get access and personal
workspace as soon as they enter school. Computers
are not primarily viewed as interactive learning
devices but as means to support all forms of individ-
ual and collaborative teaching and learning. To sup-
port pupils through their entire school life, however,
the cooperation environment has to grow in func-
tionality and performance according to the mental
capabilities of the children. The project ”Lernstatt
Paderborn / StarOffice 4 Kids” provides such a grow-
ing environment by means of the World Wide Web.
The world becomes the schoolbag as the networked
workplace is accessible from any learning place.

Additional Functions
· Co-editor of the journal Erwägen Wissen Ethik

(Deliberation Knowledge Ethics), previously Ethik
und Sozialwissenschaften

· Chairman of Forum InformatikerInnen für Frieden
und gesellschaftliche Verantwortung (FIfF e.V.)
(Computer Professionals For Peace and Social
Responsibility)

· Member of board of trustees in the programme
Lernkultur Kompetenzentwicklung (Culture of
Learning in the Development of Competence) host-
ed by BMBF 

· President of advisory committee Lernen im Netz
und mit Multimedia (LiNe) (Learning on the Net and
with Multimedia) hosted by BMBF

· Member of advisory committee Virtuelle Hochschule
Baden-Würtemberg (Virtual University in the Upper
Rhine Valley)

· Member of competence network Universitätsver-
bund Multimedia – NRW (University Network for
Multimedia in North Rhine-Westphalia)

· Member of advisory committee Informatik der
Virtuelle Hochschule Bayern (Computer Science at
the Virtual University of Bavaria)

· Member of advisory committee IWF Wissen und
Medien GmbH (IWF Knowledge and Media) in Göt-
tingen

· Member of advisory committee for Technologie-
Zentrum Informatik (Centre of Technology of Com-
puter Science) in Bremen.

· Speaker of the IT Advisory Board of the University of
Paderborn

· Member of research group Schule und Computer
(Schools and Computers) in Paderborn

Current Research Projects
BID-OWL
”Bildung im Dialog - Ostwestfalen-Lippe” (BID-OWL)
aims at the development of an internet-based work-
ing environment for educational use. The platform
supports cooperation between different schools with-
in the region and allows schools as well as companies
to efficiently manage their knowledge across local
infrastructures.

ClickClique
Based on opensTeam, ClickClique provides a virtual
learning environment which supports the coopera-
tion between teachers and learners in the domain of
multimedia design. (UVM)

DISCO – Sustainable development of learning-sup-
portive infrastructures
DISCO (Digital Infrastructure for Computer-Support-
ed Cooperative Learning) is a sophisticated multime-
dia facility which supports students and instructors in
a university setting. It is also an experimental setting
to study the everyday viability of innovative learning
technologies.

Explorations – Interactive teaching material
Explorations are a new kind of highly interactive
teaching and learning units that can be adapted to 
a great variety of pedagogical settings. (UVM)

ISIS – Implementation guide for learning-supportive
infrastructures
The goal of the project is the creation of a manual to
help setting up local learning-supportive infrastruc-
tures. It covers various aspects such as furniture,
multimedia devices, presentation technology, net-
working, client server architectures, modular coopera-
tive course development and document management.
(BMBF)

Kontextuelle Informatik (Computer Science in 
Context) – Hypermedia modules for interdisciplinary
education 
Course modules are developed which specifically
address questions of what computer scientists need
to know about the context of ICT on the one hand,
and on the other hand, what other non-engineering
disciplines (e.g. media science, education) need to
know about computer science. (UVM)

Lernstatt Paderborn
Under direction of the city of Paderborn, a pervasive
sustainable infrastructure is established which brings
computers and the internet into the classrooms of all
public schools in Paderborn. The research group Com-
puters and Society is part of the steering committee
and provides an innovative impetus with the StarOf-
fice 4 Kids project.

Magellan
Investigation of cooperation-supporting navigation
mechanisms in knowledge spaces. (DFG)

preOSCA outlines the concept of a service infrastruc-
ture as a fundament of modern future-orientated
infrastructures for universities where multimedia
applications and documents become more and more
imortant in all teaching and research activities.
(BMBF)

qed – Guide for the development of digital media
Development of a Quality Management Handbook for
the employment of digital media in education.
(MSWF NRW)

SIMBA deals with the development, evaluation and
provision of multimedia components, which are to
support the teaching in key concepts of computer
science. The main emphasis in this project is on the
consideration of special learning concerns of women
and the cooperation with other disciplines. (BMBF)

StarOffice 4 Kids
This project involves the conception and realisation
of a network-centered software infrastructure for
students and teachers which allows documents and
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applications to be maintained in a web-based envi-
ronment. 

opensTeam – Structuring information in a Team
opensTeam provides an opportunity for groups of 
students and instructors to construct and arrange 
an individual and cooperative learning space. (DFN)

Current Industry Co-operations
Star Office Software Entwicklung GmbH / Kippdata
Informationstechnologie GmbH:
Development of a universal web-based workplace for
students and teachers in which administrative functions,
applications, and documents are offered as services.

Sun Microsystems:
For the first time Sun Microsystems establishes a
”Center of Excellence for Learning Technology” at the
University of Paderborn. In this way Sun Microsys-
tems honours the achievements of the working group
”Computer Science and Society” in building and oper-
ating infrastructures which support learning activi-
ties.

Weidmüller-Stiftung:
In cooperation with the district government in Det-
mold, a new forum is under development for the
construction and presentation of educational proj-
ects.

Workgroup Theoretical Computer Science: 
Algorithms, Complexity Theory, Parallel Computing
Prof. Dr. math. Friedhelm Meyer auf der Heide 

Publications 
Volbert, K.: A Simulation Environment for Ad Hoc
Networks Using Sector Subdivision, in Proc. of the
10th Euromicro Workshop on Parallel, Distributed and
Network-based Processing, (PDP'2002), 2002. 

Bonorden, O.; Meyer auf der Heide, F.; Wanka, R.:
Composition of Efficient Nested BSP Algorithms:
Minimum Spanning Tree Computation as an Instruc-
tive Example, in Int. Conf. on Parallel and Distributed
Processing Techniques and Applications (PDPTA'2002),
2002.

Wanka, R.: Any Load-Balancing Regimen for Evolving
Tree Computations on Circulant Graphs is Asymptoti-
cally Optimal, in Proceedings of Workshop on Graph-
Theoretic Concepts in Computer Science (WG 2002),
2002.

Meyer auf der Heide, F.; Schindelhauer, C.; Volbert, K.;
Grünewald, M.: Congestion, Energy and Delay in
Radio Networks, In Proc. of the Fourteenth ACM
Symposium on Parallel Algorithms and Architectures
(SPAA 2002), pages 230-237, 2002.

Grünewald, M.; Lukovszki, T.; Schindelhauer, C.; Vol-
bert, K.: Distributed Maintenance of Resource Effi-
cient Wireless Network Topologies, In Proceedings of
the 8th International Euro-Par 2002 (distinguished
paper) pages 935-946, 2002.

Räcke, H.: Minimizing Congestion in General Net-
works, to appear at Proceedings of the 43rd Annual
IEEE Symposium on Foundations of Computer Sci-
ence (FOCS'02).

Räcke, H.;, Sohler, C.; Westermann, M.: Online Sched-
uling for Sorting Buffers, to appear at Proceedings of
the 10th European Symposium on Algorithms
(ESA'02), pages 820-839, 2002. 

Adler, M., Räcke, H.; Sivadasan N.; Sohler, C.; Vöcking,
B.: Randomized Pursuit-Evasion in Graphs, in Proc. of
the 29th International Colloquium on Automata, Lan-
guages and Programming (ICALP'02), pages 902-912,
2002.

Czumaj, A.; Sohler, C.: Abstract Combinatorial Pro-
grams and Efficient Property Testers, to appear at
Proceedings of the 43rd Annual IEEE Symposium on
Foundations of Computer Science (FOCS'02). 

Klein, J.; Krokowski, J.; Fischer, M.; Wanka, R.; Meyer
auf der Heide, F.: The Randomized Sample Tree: A
Data Structure for Externally Stored Virtual Environ-
ments, In Proceedings of ACM Symposium on Virtual
Reality Software and Technology (VRST 2002), Hong
Kong, 2002. 

Cuntz, M.; Klein, J.; Krokowski, J.: Realtime Navigation
in Highly Complex 3D-Scenes Using JPEG Compres-
sion, to appear at Proceedings of 4. GI-Informatik-
tage 2002, Bad Schussenried, Germany. 

Mueck, B.; Dangelmaier, W.;Fischer, M.; Klemisch, W.:
Bi-directional Coupling of Simulation Tools with a
Walkthrough System, in Proc. 13th Conference on
Simulation and Visualization 2002, pages 71-84,
2002.

Brinkmann, A.; Salzwedel, K.; Scheideler, C.: Compact,
Adaptive Placement Schemes for Non-Uniform Distri-
bution Requirements, in Proceedings of the 14th
ACM Annual Symp. on Parallel Algorithms and Archi-
tectures (SPAA 2002), pages 53-62, 2002.

Damerow, V.; Finschi, L.; Ziegler, M.: Point Location
Algorithms of Minimum Size, in Proceedings of the
14th Canadian Conference on Computational Geom-
etry (CCCG'02), pages 5-9, 2002.

Brattka, V., Ziegler, M.: Computability of Linear Equa-
tions, in Foundations of Information Technology, Pro-
ceedings of the 2nd IFIP International Conference on
Theoretical Computer Science (TCS2002@Montreal),
pages 95-106, 2002.

Ziegler, M.: Computability on Regular Subsets of
Euclidean Space, in Mathematical Logic Quarterly
(MLQ), Vol.48 (2002) Supplement 1 on Dagstuhl Sem-
inar on Computability and Complexity in Analysis,
pages 157-181, 2002.

Bodlaender, H.L.; Broersma, H.; Fomin, F.V.; Pyatkin,
A.V.; Woeginger, G.J.: Radio labeling with pre-
assigned frequencies, to appear at Proc. 10th Euro-
pean Symposium on Algorithms (ESA'02), 2002.

Fomin, F.V.; Matamala, M.; Rapaport, I.: The complexi-
ty of approximating the oriented diameter of chordal
graphs, to appear at Proc. W'shop on Graph-Theoretic
Concepts in Computer Science (WG2002), 2002.

Broersma, H.; Fomin, F..; Nesetril, J.; Woeginger, G.J.:
More about subcolorings, to appear at Proc. W'shop
on Graph-Theoretic Concepts in Computer Science
(WG2002), 2002.

Bodlaender, H.L.; Fomin, F.V.: Tree decompositions
with small cost, Technical Report UU-CS-2002-01,
Institute for Information and Computing Sciences,
Utrecht University (2002), to appear at Eighth Scan-
dinavian Workshop on Algorithm Theory (SWAT2002),
2002.

Broersma, H.; Fomin, F.V.; Kratochvil, J.; Woeginger,
G.J.: Planar graph coloring with forbidden subgraphs:
Why trees and paths are dangerous, to appear at
Eighth Scandinavian Workshop on Algorithm Theory
(SWAT2002), 2002.

Fomin, F. V.: Pathwidth of planar and line graphs, to
appear at Graphs and Combinatorics, 2002.

Fomin, F. V.; Kratsch, D.; Novelli, J.-C.: Approximating
minimum cocolourings, to appear at Information Pro-
cessing Letters, 2002.

Fomin, F.V.; Thilikos, D.: On the Monotonicity of
Games Generated by Symmetric Submodular Func-
tions, to appear at special issue of Discrete Applied
Mathematics on submodularity, 2002.

Fomin, F.V.; Kratsch, D.; Müller, H.: On a domination
search number, to appear at Discrete Applied Mathe-
matics, 2002.

Fomin, F.V., Golovach, P.A.: Interval degree and band-
width of a graph, to appear at Discrete Appled Math-
ematics, 2002.
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Bodlaender, H.; Fomin, F.V.: Approximation of path-
width of outerplanar graphs, Journal on Algorithms
43, pages 190-200, 2002.

Fomin, F.V.; Lingas, A.: Approximation algorithms for
time time-dependent orienteering, in Inform. Proc.
Letters 83(2), pages 57-62, 2002.

Krick, C.; Meyer auf der Heide, F.; Räcke, H.; Vöcking,
B.; Westermann, M.: Data Management in Networks:
Experimental Evaluation of a Provably Good Strategy,
Theory of Computing Systems, 35, pages 217-245,
2002.

Czumaj, A.; Ergun, F.; Fortnow, L.; Magen, A.; New-
man, I.; Rubinfeld, R.; Sohler, C.: Sublinear Approxi-
mation of Euclidean Minimum Spanning Tree, to
appear at Proceedings of the 14th ACM-SIAM Sym-
posium on Discrete Algorithms (SODA'03), 2003.

Patents
Procedures for randomized data storage in storage
networks, André Brinkmann, Friedhelm Meyer auf der
Heide and Ulrich Rückert (pending)

Prizes/Awards
Harald Räcke received the Machtey award for best
student paper and the best paper award for his work
”Minimizing Congestion in General Networks” at the
43th Annual IEEE Symposium on Foundations of
Computer science, Vancouver, Canada, November
2002. This symposium and the ACM Symposium on
Theory of Computing are the two world-wide most
important conferences on theoretical computer sci-
ence.

The paper of Matthias Grünewald, Tamas Lukovszki,
Christian Schindelhauer and Klaus Volbert ”Distrib-
uted Maintenance of Resource Efficient Wireless Net-
work Topologies” was rewarded as one of two ”Dis-
tinguished Papers” at the Euro-Par-Conference.

Additional Functions
Friedhelm Meyer auf der Heide:
· declined an of for a professorship at the University
of Augsburg.

Program comittee memberships:
· Euro-Par 2002 (in Paderborn): Local Chair of the
workshop on mobile computing, mobile networks

· 10th Euromicro Workshop on Parallel, Distributed
and Network-based Processing: Organisation of the
section mobile Ad-Hoc networks, jointly with Ulrich
Rückert

· SIROCCO 2002
· Director of DFG Collaborative Research Centre SFB
376,  ”Massively Parallel Computing: Algorithms,
Design Methods, Applications”

· Director of DFG Graduate College ”Parallel 
Computer Networks in Production Technique“

· Chairman of the Special Interest Group on Parallel
and Distributed Algorithms of the “Gesellschaft für
Informatik (GI)”

· Elected reviewer of the “Deutsche Forschungsge-
sellschaft (DFG)”

· Member of the Fachbeirat of the Max-Planck-Insti-
tute for Computer Science at Saarbrücken

· Member of the Senate of the University of Pader-
born

Rolf Wanka:
· Secretary of the Special Interest Group on Parallel
and Distributed Algorithms of the German Comput-
er Society

· Foreign Relationship Officer of the Paderborn 
Computer Science.

Current Research Projects
DFG Collaborative Research Center SFB 376 
”Massive Parallelism: Algorithms, Design Methods,
Applications”
- Part A1 ”Efficient Parallel Algorithms”
- Part A2 ”Universal Basic Services”
- Part C6 ”Mobile ad hoc Networks”

DFG Graduate College ”Parallel Networks in Produc-
tion Technique” supported by the DFG and the
Stiftung Westfalen. 

DFG Graduate College ”Scientific Computing”

EU-Project ”Algorithms and Complexity in Future
Technology (ALCOM-FT)”

DAAD funding within the IAS program for exchange
with Carleton University, Canada.

DFG-Research Cluster: ”Algorithms for Large and
Complex Networks” with Project: ”Algorithms for
Large Dynamic Geometric Graphs”

GigaNetIC (BMBF-Project)

Current Industry Co-operations
In cooperation with the Infineon Technologies AG
(Munich), the BMBF project GigaNetIC aims at devel-
oping superfast low-loss digital MOS circuit tech-
nologies and systems for communication and net-
work applications. The main focus of our activities is
on basic techniques for system-on-a-chip architec-
tures with special emphasis on communication pro-
tocols. Other participants in Paderborn are the work-
ing groups of Ulrich Rückert and Uwe Kastens.
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Publications 
Benczúr, A.; Glässer, U.; Lukovszki, T.: Formal Descrip-
tion of a Distributed Location Service for Mobile Ad
Hoc Networks. In E. Börger and E. Ricconene, editors,
In Proc. of 10th International Workshop on Abstract
State Machines, LNCS. Springer Verlag, 2002.

Bobda, Ch.: Temporal Partitioning and Sequencing of
Dataflow Graphs on Reconfigurable Systems. In
Kleinjohann, B., Kleinjohann, B., and Rettberg, A.;, edi-
tors, Proceedings of IFIP World Computer Congress,
Stream 7 on Distributed and Parallel Embedded Sys-
tems (DIPES2002), Montreal, Canada, pages 185-194,
2002.

Bobda, Ch.: IP Based Synthesis of Reconfigurables
Systems. In Tenth ACM International Symposium on
Field Programmable Gate Arrays(FPGA 02), page 248,
Monterey, California, 2002.

Bobda, Ch.; Steenbock, N.: A Rapid Prototyping Envi-
ronment for Distributed Reconfigurable Systems. In
13th IEEE International Workshop On Rapid System
Prototyping(RSP'02), Darmstadt Germany, 2002.

Büker, U.; Eikerling, H.-J.; Müller, W. (editors): Pro-
ceedings of the VHE Workshop, Paderborn, Germany,
March 2002. Shaker Verlag.

Chivukula, R.K.P.; Böke, C.; Rammig, F.J.: Customizing
the Configuration Process of an Operating System
Using Hierarchy and Clustering. In Proc. of 5th IEEE
Intl. Symposium on Object-oriented Real-time dis-
tributed Computing (ISORC), pages 280-287, Crystal
City, VA, USA, 29. April - 1. May 2002. IFIP WG 10.5.
ISBN 0-7695-1558-4.

Dangelmaier, W.; Darnedde, C.; Flake, St.; Müller, W.;
Pape, U.; Zabel, H.: Graphische Spezifikation und
Echtzeitverifikation von Produktionsautoma-
tisierungssystemen. In 4. Paderborner Frühlingsta-
gung, Paderborn, Germany, April 2002. ALB-HNI-Ver-
lagsschriftenreihe.

Eikerling, H.-J.; Müller, W.;Wegner, J.: Werkzeuginte-
gration und -verwaltung in heterogenen Computer-
netzwerken. it+ti, 3, 2002. Oldenbourg Verlag.

El-Kebbe, D. A.: Real-Time Aperiodic Scheduling Upon
Multiprocessor Production Stages. In Proc. of the
International Information Technology Symposium,
Florianopolis, Brasil, October 2002.

El-Kebbe, D. A.: Predictable Multiprocessor Scheduling
in Manufacturing Systems undelying Hard Real-Time
Constraints. In Workshop on On-line Planning and
Scheduling, Toulouse, France, April 2002.

Flake, St.: Real-Time Constraints with the OCL. In 5th
IEEE International Symposium on Object-oriented
Real-time distributed Computing (ISORC2002), Crys-
tal City, VA, USA, April 2002. IEEE. (Position Paper).

Flake, St.; Müller, W.: Specification of Real-Time Prop-
erties for UML Models. In Proceedings of the Hawai'i
International Conference on System Sciences (HICSS-
35), Hawaii, USA, January 2002. IEEE.

Flake, St.; Müller, W.: An OCL Extension for Real-Time
Constraints. In T. Clark and J. Warmer, editors, Object
Modeling with the OCL, number 2263 in LNCS, Hei-
delberg, Germany, February 2002. Springer Verlag.

Flake, St.; Müller, W.: Temporale Erweiterungen der
OCL - Überblick und Aussichten. In 2nd Workshop
Ablaufmodellierung in ingenieurwissenschaftlichen
Anwendungen, Halle (Saale), Germany, April 2002.

Flake, St.; Müller, W.: A UML Profile for Real-Time
Constraints with the OCL. In J.-M. Jezequel, H. Huss-
mann, and S. Cook, editors, UML 2002 - The Unified
Modeling Language, number 2460 in LNCS, Dresden,
Germany, 30. September - 4. October 2002. Springer
Verlag.

Flake, St.; Müller, W.: A UML Profile for MFERT. Tech-
nical Report 4, C-LAB, Paderborn, Germany, Septem-
ber 2002.

Glässer, U.; Veanes, M.: Universal Plug and Play
Machine Models: Modeling with Distributed Abstract
State Machines. In Proc. of IFIP World Computer Con-
gress, Distributed and Parallel Embedded Systems
(DIPES). Kluwer Academic Publishers, 2002.

Glässer, U.; Gurevich, Y.; Veanes, M.: High-level Exe-
cutable Specification of the Universal Plug and Play
Architecture. In Proc. of 35th Hawaii International
Conference on System Sciences (HICSS-35), Software
Technology Track, Domain-Specific Languages for
Software Engineering. IEEE, 2002.

Glässer, U.; Gurevich, Y.; Veanes, M.: An Abstract
Communication Model. Technical Report MSR-TR-
2002-55, Microsoft Research, May 2002. Foundations
of Software Engineering.

Grünewald, M.; Lukovszki, T.; Schindelhauer, Ch.; Vol-
bert, K.: Distributed Maintenance of Resource Effi-
cient Wireless Network Topologies. In Proceedings of
the European Conference on Parallel Computing
(Euro-Par), Paderborn, Germany, 27. - 30. August
2002.

Lehmann, Th.; Zanella, M.C.: Modeling and Software
Synthesis of Interrupt Systems. In GI/ITG/GMM Work-
shop Methoden und Beschreibungssprachen zur
Modellierung und Verifikation von Schaltungen und
Systemen, Tübingen, Germany, February 2002.

Loeser, Ch.; Altenbernd, P.; Ditze, M.; Müller, W.: Dis-
tributed Video-on-Demand Services on Peer to Peer
Basis. In Int. Workshop on Real-Time LANs in the
Internet Age (RTLIA 2002), June 2002.

Kardos, M.; Nickel, U.; Giese, H.: Towards Design Veri-
fication and Validation at Multiple Levels of Abstrac-
tion. In Kleinjohann, B. and Rettberg, A.;, editors,
Design and Analysis of Distributed Embedded Sys-
tems, volume 1, Montreal, Canada, August 2002.

Kardos, M.; Nickel, U.; Giese, H.: Integrating Verifica-
tion in a Design Process for Distributed Production
Control Systems. In Hartmut Ehrig and Martin
Grosse-Rhode, editors, Integration of Software Speci-
fication Techniques(INT2002), Grenoble, France, April
2002.

Kleinjohann, B.; Kim, K.H.; Kleinjohann, L.; Rettberg,
A.: Design and Analysis of Distributed Embedded Sys-
tems . Kluwer Academic Publishers, August 2002. Pro-
ceedings of the 17th IFIP World Computer Congress -
TC 10 Stream on Distributed and Parallel Embedded
Systems (DIPES 2002), Montreal, Canada.

Müller, W., Dömer, R.; Gerstlauer, A.: The Formal Exe-
cution Semantics of SpecC. In International Sympo-
sium on System Synthesis, Kyoto, Japan, 2. - 4. Octo-
ber 2002.

Oberschelp, O.; Hestermeyer, Th.; Kleinjohann, B.;
Kleinjohann, L.: Design of Self-Optimizing Agent-
Based Controllers. In Christoph Urban, editor, Work-
shop 2002: Agent Based Simulation 3 Proceedings,
Passau, Germany, April 2002. SCS and ASIM, SCS
European Publishing House. Erlangen, Ghent.

Plomp, J.; Schäfer, R.; Müller, W.; Yli-Nikkola, H.: Com-
paring Transcoding Tools for Use with a Generic User
Interface Format. In Extreme Markup Languages
2002, Montreal, Canada, 4. - 9. August 2002.

Rammig, F.J.: Synthesis Aspects of the PARADISE
Design Environment. In 7th IEEE International Work-
shop on Object-Oriented Real-Time Dependable Sys-
tems (WORDS 2002), pages 26-33, San Diego, CA,
USA, 7. - 9. January 2002.

Rammig, F.J.: OCL Goes Real-Time. In The 5th IEEE
International Symposium on Object-Oriented Real-
Time Distributed Computing, pages 423-424, Wash-
ington, DC, USA, 29. April - 1. May 2002.

Rettberg, A.; Hennig, A.; Kleinjohann, B.: Re-Config-
urable Multiplier Units of the Asynchronous FLYSIG
Architecture. In Proceedings of the 10th NASA Sym-
posium VLSI Design, March 2002.

Rettberg, A.; Kleinjohann, B.; Rammig, F.J.: Integration
of Low Power Analysis into High-Level Synthesis. In
Kleinjohann, B., K.H. Kim, Lisa Kleinjohann, and Ret-
tberg, A.;, editors, Design and Analysis of Distributed
Embedded Systems. Kluwer Academic Publishers,
August 2002.

Rettberg, A.; Kleinjohann, B.; Rammig, F.J.: Integration
von Steuerungsmechanismen zur Leistung-
seinsparung in die High-Level Synthese. In Proceed-
ings of DFG Berichtskolloquium, March 2002.

Rettberg, A.; Thronicke, W.: Embedded System Design
based on Webservices. In Proceedings of the Design
Automation and Test in Europe Conference (DATE),
March 2002.

Rettberg, A.; Thronicke, W.: How to integrate Webser-
vices in Embedded System Design? In Kleinjohann, B.,
K.H. Kim, Lisa Kleinjohann, and Rettberg, A.;, editors,
Design and Analysis of Distributed Embedded Sys-
tems. Kluwer Academic Publishers, August 2002.

Rust, C.; Stappert, F.; Bernhardi-Grisson, R.: Petri Net
Based Design of Reconfigurable Embedded Real-Time
Systems. In Distributed And Parallel Embedded Sys-
tems, pages 41-50, 2002.

Schäfer, R.; Dangberg, A.; Müller, W.: RDL/TT - A
Description Language for Profile-Dependent
Transcoding of XML Documents. In Proceedings of
ITEA VHE Workshop, Paderborn, Germany, February
2002.

Schäfer, R.; Müller, W.; Dangberg, A.: Fuzzy Rules for
the Transcoding of HTML Files. In Proceedings of the
Hawai'i International Conference on System Sciences
(HICSS-35), Hawaii, USA, January 2002. IEEE.

Stichling, D.; Kleinjohann, B.: CV-SDF - A Synchro-
nous Data Flow Model for Real-Time Computer Vision

Workgroup Design of Distributed Embedded Systems
Prof. Dr. rer. nat. Franz Josef Rammig
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Applications. In Proceedings of the 9th International
Workshop on Systems, Signals and Image Processing
(IWSSIP'02), Manchester, United Kingdom, November
2002.

Stichling, D.; Kleinjohann, B.: CV-SDF - A model for
Real-Time Computer Vision Applications. In IEEE
Workshop on Application of Computer Vision, Orlan-
do, Florida, December 2002. IEEE.

Stichling, D.; Kleinjohann, B.: Low Latency Color Seg-
mentation on Embedded Real-Time Systems. In Klein-
johann, B., K.H. Kim, Lisa Kleinjohann, and Rettberg,
A.;, editors, Design and Analysis of Distributed
Embedded Systems. Kluwer Academic Publishers,
2002.

Zanella, M.C.; Lehmann, Th.: Thorsten Hestermeyer,
and Andreas Pottharst. Deterministic and High-Per-
formance Communication System for the Distributed
Control of Mechatronic Systems Using the IEEE1394a.
In World Computer Congress, Stream 7, DIPES, Mon-
treal, 2002.

Zhao, Y.; Ai, B.: Build Basic ASM Model from SDL
Specification. In Proc. of International Conference on
Telecommunications(ICT'02), Bejing, China, pages
112-116, 2002.

Fairs/Conferences/Seminars
Chair of DIPES 2002 at the IFIP World Computer 
Conference 2002, Montreal, Canada (B. Kleinjohann)

Additional Functions
· Chair in IFIP TC 10 (F.J. Rammig)
· Member of the IFIP Working Group 10.5  
(F.J. Rammig)

· Member of GI FB 3 (F.J. Rammig)
· Member of GI/RSS/ITG Steering Committee  
(F.J. Rammig)

· Executive board member of the SDL Forum Society
(U. Glässer)

· Chair of IFIP WG 10.5 SIG ES (B. Kleinjohann)

Current Research Projects
SFB 376 Tp. B1 - Design Methods for Massively 
Parallel Real-Time Systems (DFG)

SFB 614 Tp. B1 – Design Techniques (DFG)

SFB 614 Tp. C2 – RTOS for Self-Optimizing Systems
(DFG)

TEReCS - Design of Customizable Real-Time Commu-
nication Systems (DFG)

ISILEIT - Integrated Specification of Distributed Con-
trol Systems in Flexible Automated Manufacturing
(DFG)

EVENTS - New Computer Vision Techniques and Real-
Time Approaches for Innovative Image Interpolation
for Multi-View Presentations of TV Transmissions in
Wide Scenarios (EU)

Vernetzte Mobile Systeme (Stiftung Westfalen)

Current Industry Co-operations
Architekturuntersuchungen (dSPACE)

Visits by Researchers
Prof. Dr. PCP Bhatt, Indian Institute of Information
Technology, Bangalore, India (Mai – June 2002)
Prof. Dr. Ricardo Jakobi, Univ. Fed. Brasilia, Brasilia,
Brazil (Oct. 2002)
Prof. Dr. Carlos Pereira, Univ. Fed. RS Porto Alegre,
Brazil (Dec. 2002)

Workgroup System and Circuit Technology
Prof. Dr.-Ing. Ulrich Rückert

Publications 
Heittmann, A.; Rückert, U.: Mixed Mode VLSI Imple-
mentation of a Neural Associative Memory. In Analog
Integrated Circuits and Signal Processing, 30, pp.
159-172, Kluwer, 2002.

Rückert, U.: ULSI Architectures for Artificial Neural
Networks. In IEEE Micro, Vol. 22, No. 3, pp. 10-19,
May/June 2002.

Schaefer, M.; Schönauer, T.; Wolff, C.; Hartmann, G.;
Klar, H.; Rückert, U.: Simulation of Spiking Neural
Networks - Architectures and Implementations. In
Neurocomputing, Vol. 48 (1-4), pp. 647-679, Elsevier
Science B.V, 2002.

Rückert, U.; Schmidt, M.: Neural Associative Memory
For Content-Based Information Retrieval. In Proceed-
ings of the First International Conference on Intelli-
gent Computing and Information Systems, ICICIS
2002, pp. 26-32, Cairo, Egypt, June 24-26, 2002.

Langen, D.; Rückert, U.: Extending Scaling Theory by
adequately considering Velocity Saturation. In Proc.
of the 15th Annual IEEE International ASIC/SOC Con-
ference, Rochester, NY, USA, September 25-27, 2002. 

Iske, B.; Löffler, A.; Rückert, U.: A Direction Sensitive
Network Based on a Biophysical Neurone Model. In
Artificial Neural Networks- ICANN 2002, pp. 153-159,
Madrid, Spain, Springer-Verlag, 2002. 

Grünewald, M.; Lukovszki, T.; Schindelhauer, C.; Vol-
bert, K.: Distributed Maintenance of Resource Effi-
cient Wireless Network Topologies. In Proceedings of
the European Conference on Parallel Computing
(Euro-Par), Paderborn, Germany, August 27-30, 2002. 

Meyer auf der Heide, F.; Schindelhauer, C.; Volbert, K.;
Grünewald, M.: Energy, Congestion and Dilation in
Radio Networks. In Proceedings of the 14th ACM
Symposium on Parallel Algorithms and Architectures,
Winnipeg, Manitoba, Canada, August 10-13, 2002. 

Brinkmann, A.; Salzwedel, K.; Scheideler, C.: Compact,
adaptive placement schemes for non-uniform distri-
bution requirements. To appear in: Proc. of the 14th
ACM Symposium on Parallel Algorithms and Architec-
tures (SPAA), 2002. 

Brinkmann, A.; Niemann, J.-C.; Hehemann, I.; Langen,
D.; Porrmann, M.; Rückert, U.: On-Chip Interconnects
for Next Generation System-on-Chips. In Proc. of the 

15th Annual IEEE International ASIC/SOC Conference,
2002. 

Porrmann, M.; Witkowski, U.; Kalte, H.; Rückert, U.:
Dynamically Reconfigurable Hardware - A New Per-
spective for Neural Network Implementations. In Pro-
ceedings of the International Conference on Field
Programmable Logic and Applications (FPL2002), pp.
1048-1057, Montpellier, France, 2002. 

Kalte, H.; Porrmann, M.; Rückert, U.: A Prototyping
Platform for Dynamically Reconfigurable System on
Chip Designs. In Proceedings of the IEEE Workshop
Heterogeneous reconfigurable Systems on Chip (SoC),
Hamburg, Germany, 2002. 

Iske, B.; Jäger, B.; Rückert, U.: A Ray-Tracing Approach
for Simulating Recognition Abilities of Active Infrared
Sensor Arrays. In Proceedings of the 2002 IEEE Sen-
sors Conference, Orlando, Florida, USA, June 11-14,
2002. 

Witkowski, U.; Rückert, U.: Positioning System for the
Minirobot Khepera based on Self-organizing Feature
Maps. In Proceedings of 2002 FIRA Robot World Con-
gress, pp. 463-468, COEX, Seoul, Korea, May 26-29,
2002. 
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Klahold, J.; Rautenberg, J.; Rückert, U.: Continuous
Sonar Sensing for Mobile Mini-Robots. In Proceedings
of the 2002 IEEE International Conference on Robot-
ics and Automation (ICRA02), pp. 323-328, Washing-
ton DC, May 11-15, 2002.

Jasperneite, J.; Vonnahme, E.: Extrovertierte Automa-
tisierungslösung: Integrierter Dualport-Ethernet-
Switch für die Automatisierungstechnik. Elektronik,
(9):68-71, April 2002. 

Porrmann, M.; Franzmeier, M.; Kalte, H.; Witkowski, U.;
Rückert, U.: A reconfigurable SOM hardware accelera-
tor. In Proceedings of the 10th European Symposium
on Artificial Neural Networks, ESANN'2002, pp. 337-
342, Bruges, Belgium, April 2002. 

Langen, D.; Niemann, J.-C.; Porrmann, M.; Kalte, H.;
Rückert, U.: Implementation of a RISC Processor Core
for SoC Designs – FPGA Prototype vs. ASIC Imple-
mentation. In Proceedings of the IEEE-Workshop:
Heterogeneous reconfigurable Systems on Chip (SoC),
Hamburg, Germany, 2002. 

Porrmann, M.. Leistungsbewertung eingebetteter
Neurocomputersysteme. Dissertation, Universität
Paderborn, Heinz Nixdorf Institut, Schaltungstechnik,
volume 104 of HNI-Verlagsschriftenreihe, 2002.

Wagenblaßt, D.: Eine Analysemethode zur Beurteilung
der Funktionssicherheit von gemischt analog-digita-
len Schaltungen. Dissertation, Universität Paderborn,
Heinz Nixdorf Institut, Schaltungstechnik, volume 103
of HNI-Verlagsschriftenreihe, 2002.

Kalte, H.; Langen, D.; Vonnahme, E.; Brinkmann, A.;
Rückert, U.: Dynamically Reconfigurable System-on-
Programmable-Chip. In Proceedings of the 10th
Euromicro Workshop on Parallel, Distributed and Net-
work-based Processing (PDP2002), Gran Canaria
Island, Spain, 2002. 

Porrmann, M.; Witkowski, U.; Kalte, H.; Rückert, U.:
Implementation of Artificial Neural Networks on a
Reconfigurable Hardware Accelerator. In Proceedings
of the 10th Euromicro Workshop on Parallel, Distrib-
uted and Network-based Processing (PDP 2002), pp.
243-250, Gran Canaria Island, Spain, January 2002.

Fairs/Conferences/Seminars 
10th Euromicro Workshop on Parallel, Distributed and
Network-based Processing (PDP 2002), Chair of the
Special Session on Mobile Ad-Hoc Networks

Additional Functions
· Director of the DFG Graduate College ”Automatic
Configuration in Open Systems”

· Associate Dean of the Faculty for Computer Science,
Electrical Engineering and Mathematics

· Member of the ”International Graduate School 
of Dynamic Intelligent Systems” Committee

· Member of the Advisory Council of the C-LAB
· Member of the Advisory Council of the L-LAB
· Member of the Advisory Council of the PC2 (Pader-
born Center for Parallel Computing)

· Member of the Advisory Council of the PaSCo
(Paderborn Institute for Scientific Computation)

· Chairman of the Special Interest Group ”Mikroelek-
tronik neuronaler Netze” of the ITG (Information
Technology Society)

· Adjunct Professor, Faculty of Information 
Technology, QUT, Brisbane, Australia

Current Research Projects
Resource-Efficient Function Approximator for
Autonomous Systems
Based on analog circuit technology, a microelectronic
module is being developed for the resource-efficient
implementation of a function approximator for
autonomous systems. This is done in cooperation
with Professor Sitte, Queensland University of Tech-
nology, Australia.

Routing Nodes for Mobile Ad-hoc Networks (Manets)
It is the aim of this project to design a resource-effi-
cient one-chip system, which facilitates the operation
of Manets on the basis of an adaptive communica-
tion process that has been worked out in cooperation
with Professor Meyer auf der Heide’s research group.
This project is part of the Collaborative Research Cen-
tre 376 of the DFG.

Hardware Reconfiguration 
In cooperation with the working group ”Computer
Engineering Laboratory” of Prof. Teich, we analyse
and implement principles of hardware reconfigura-
tion of microelectronic components in self-optimis-
ing mechatronic systems. This project is part of the
Collaborative Research Centre 614 of the DFG.

RTOS for Self-Optimising Systems
In cooperation with the working group ”Design of
Parallel Systems” of Prof. Rammig, we develop a real-
time communication and operating system for dis-
tributed self-optimizing systems. This project is part
of the Collaborative Research Centre 614 of the DFG.

Active Night Vision System for More Safety in Road
Traffic
In the context of the support program ”Neue Inge-
nieurteams” of the ”Alfried Krupp von Bohlen und
Halbach-Stiftung” we initiated the project ”Active
Night Vision System for More Safety in Road Traffic.”
This project is carried out in cooperation with 
the ”Aldegrevergymnasium Soest” and ”Hella KG
Hueck & Co.”

Current Industry Co-operations
GigaNetIC
In cooperation with the Infineon Technologies AG
(Munich), the BMBF project GigaNetIC aims at devel-
oping superfast low-loss digital MOS circuit tech-
nologies and systems for communication and net-
work applications. 
The main focus of our activities is on basic tech-
niques for system-on-a-chip architectures. Other par-
ticipants in Paderborn are the working groups of Prof.
Meyer auf der Heide and Prof. Kastens.

VisionIC
In the context of the VisionIC-project, we analyse
neural pulse-coded associative memories in coopera-
tion with Infineon Technologies. The main focus of
the project is the analysis and development of an
intelligent vision platform for the mass market. 

A Study of Alternative Realisations of MPEG4 and
Future SmartPhones
In cooperation with Infineon Technologies different
approaches to MPEG4 codec implementations are
analysed with respect to performance, area require-
ments, power consumption and flexibility. 

High-Speed Communication Networks in Automation
Technology
In cooperation with the Phoenix Contact GmbH, we
evaluate the use of Ethernet technology in the field
of automation technology. A switch is being devel-
oped that is optimised for the special requirements
on field-level, such as flexibility and determinism.

Look-ahead sensors for active headlights
In this project we analyse and evaluate new sensor
concepts for active headlights in cooperation with
”Hella KG Hueck & Co”. With these sensor concepts,
headlights with new functionality will be realized.

Neural Data Analysis for the Fabrication of Integrated
Circuits
In cooperation with the Robert Bosch GmbH, meth-
ods for the explorative data analysis with neural net-
works are being developed. In order to verify the
methods, we use data from the production of semi-
conductors.
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Workgroup Mechatronics and Dynamics
Prof. Dr.-Ing. Jörg Wallaschek

Publications 
Otto, S.; Wallaschek, J.: Active Steering and Active
Suspension in a Running Gear with a Linear Drive.
Proceedings on the WCRR 2001, Köln, 2001.

Wallaschek, J.; Wedman, S.; Wickord, W.: Lifetime
observer: An application of mechatronics in vehicle
technology. International Journal of Vehicle Design.
Inderscience Enterprises Ltd., Great Britain, 2002. Bd.
28, Nr. 1/2/3, S. 121-130.

Storck, H.; Littmann, W.; Wallaschek, J.; Mracek, M.:
The effect of friction reduction in presence of ultra-
sonic vibrations and its relevance to travelling wave
ultrasonic motors. Ultrasonics International, Delft
2001. Ultrasonics, Elsevier Science 2002. Bd. 40, S.
379-383.

Wallaschek, J.; Kandare, G.: Derivation and validation
of a mathematical model for travelling wave ultra-
sonic motors. Journal of Smart Materials and Struc-
tures. Institute of Physics Publishing, 2002. Bd. 11, S.
565-574.

Littmann, W.; Wallaschek, J.: Reduktion von Reibung
durch Ultraschallschwingungen. VDI-Tagung Reibung
und Schwingungen in Fahrzeugen, Maschinen und
Anlagen, Hannover 26.-27. November 2002.

Kauczor, C.; Schulte, T.; Fröhleke, N.: Resonant Power
Converter for Ultrasonic Piezoelectric Converter. Pro-
ceedings of the ACTUATOR 2002, Bremen 2002, S.
485-488.

Kauczor, C.; Schulte, T.; Grotstollen, H.: Piezoelek-
trische Transformatoren - Schaltungen und Anwen-
dungen. 47. Internationales Wissenschaftliches Kollo-
quium, TU Ilmenau, 23.-26. September 2002.

Hemsel; T.;  Littmann, W.; Wallaschek, J.: Piezoelek-
trische Transformatoren – Bauformen und Model-
lierung. 47. Internationales Wissenschaftliches Kollo-
quium, TU Ilmenau, 23.-26. September 2002.

Kauschke, R.; Völker, S.: Neue mathematische Ver-
fahren zur Sichtweitenbestimmung aus Leutdichte-
bildern. Tagungsband der Licht 2002-Konferenz,
Maastricht, Steptember, 2002, S. 361-365.

Hemsel, T.; Littmann, W.; Wallaschek, J.: Piezoelectric
transformers - state of the art and development
trends. 2002 IEEE Ultrasonics Symposium, München,
8.-11. Oktober 2002. 

Fairs/Conferences/Seminars 
Mechatronic-Workshop of the VDI, Düsseldorf,
7.3.2002

Conference Chair: VDI-Tagung: ”Reibung und
Schwingungen in Fahrzeugen, Maschinen und Anla-
gen”, 26./27. November 2002

Patents
”Werkzeuggerät mit Ultraschalladapter” DE 10025352

”Drehzahlvariabler Antrieb der Hochdruckpumpe
eines Common-Rail Systems“ DE 10102655

”Piezoelektrische Xenon-Scheinwerfersteuerung“

Prizes/Awards
Dr. Thomas Börnchen: University Research Prize for
his PhD-Thesis ”Zur Entwicklung dynamischer Kom-
ponenten für variables Kraftfahrzeug-Scheinwerfer-
licht.”

Rainer Kauschke: H.-J. Helwig Prize of the Lichttech-
nische Gesellschaft for outstanding performance in
the area of lighting technology basic research.

Michael Brökelmann: Miele Prize of the Faculty of
Mechanical Engineering for the best diploma degree
in 2002 

Jürgen Locher: University Research Prize for the proj-
ect ”Der Einfluss von Kfz-Infrarotsystemen auf
Geschwindigkeit und Blickverhalten.”

Additional Functions:
· Vice-president for research of the University of

Paderborn
· Chairman of L-LAB, Research Centre for Lighting

Technology and Mechatronics, PublicPrivatePartner-
ship of Hella KG Hueck & Co. KG and the University
of Paderborn

· Member of the national advisory council on 
Engineering Vibration of the VDI / DIN

· Spokesman of the Competence Network ”LED in
NRW”

· Member of the Executive Committee of 
OpTechNet e.V.

· Member of the Executive Committee of the Gradu-
ate School on Dynamic Intelligent Systems

· Member of the Executive Committee of PaSCo
(Paderborn Institute for Scientific Computation)

· Member of the Executive Committee of the Heinz
Nixdorf Institute

· Editorial Advisory Board of the International Journal
of Vehicle Autonomous Systems 

Spin-Offs
ATHENA Technologie Beratung GmbH
ATHENA Technologie Beratung GmbH offers techni-
cal, scientific, and economic consulting, in particular
in the fields of Mechatronics and New Technologies.
ATHENA provides feasibility studies and technical
expertise, monitors the progress of new technologies
and develops patent management strategies. And in
order to translate a good idea into a successful prod-
uct, ATHENA participates in the realization of innova-
tive solutions by developing prototypes and technol-
ogy demonstrators. For further information see
http://www.myATHENA.de

Current Research Projects
INERELA – Integrative Development of Spatial 
Electronic Devices. 
The aim is to provide a development platform for
spatial electronic devices in selected product classes
(Chip-on-board Technology, Ultrasonic Bonding Tech-
nique, Micro-Sensors, Micro-Electro-Optical Systems).
Supporting Institution: BMBF

L-LAB - Research Centre for Lighting Technology and
Mechatronics. 
In the L-LAB, jointly run in PublicPrivatePartnership
by the Hella KG Hueck & Co. KG and the University of
Paderborn, we contribute to interdisciplinary projects.

These activities can be classified as basic research and
technological development. Supporting Institution:
Land NRW / Stifterverband / Hella / University of
Paderborn

NBP – Neue Bahntechnik Paderborn. 
In this project the main focus of our activities is:
Chassis und Switch Technology; Condition Monitor-
ing; Overall-System-Optimisation. Supporting Institu-
tion: Land NRW / University of Paderborn/City of
Paderborn

Optical Concepts for Active Lighting Technology 
Systems. 
Our goal is the evaluation and development of new
optical concepts for active headlights. Active head-
lights are considered as a further development of
today’s Adaptive-Frontlighting-Systems. They allow a
free choice of light distribution in front of the vehi-
cle. Supporting Institution: L-LAB

Collective Illumination of the Traffic Space. 
The overall goal of this project is the development of
an active lighting system that allows the optimal illu-
mination of the road through several vehicles. Specif-
ic targets are the evaluation of sensors and overall
vehicle communication systems. Supporting Institu-
tion: International Graduate School of Dynamic Intel-
ligent Systems.

Self-Adjusting Precision Drive with Ultrasonic 
Travelling Wave Motor. 
In this project, first models of the contact process, a
flexible current-rectifier unit and an efficient, model-
based speed control have been developed. Based
upon this, the torque controlled operation is now
being realised and possibilities for the simplification
of the control engineering are being tested. Support-
ing Institution: DFG (National Science Foundation of
Germany)

Development of a Piezoelectric Transformer for Igni-
tion and for the Operation of a Gas Discharge Lamp. 
Our goal is the prototypical realisation of a power
electronic topology with a piezotransformer which is
capable to ignite a gas discharge lamp and to deliver
the operation current with only a single secondary
circuit. Supporting Institution: University of Pader-
born.

Study of Self-Energising Mechanical Breaks. 
By using self-energising through friction, break-sys-
tems that require only little control forces and power
are to be designed. Supporting Institution: University
of Paderborn, Embassy of Egypt.

FEM-Modelling of Piezoelectric Composite Oscillators. 
In this project computational methods for the analy-
sis of piezoelectric oscillators are developed. Special
attention is paid to resonant excited systems. Sup-
porting Institution: DFG (National Science Foundation
of Germany)

Patent Study “LED Lighting”. 
Within the framework of the Competence Network
LED in NRW, we are researching new application
areas for light-emitting diodes in general lighting.
This action particularly aims at supporting the local
lighting technology industry in North-Rhine-West-
falia. Supporting Institution: Land North-Rhine-West-
falia with the Ministries MSWF, MWMEV, MASQT 
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Current Industry Co-operations
Adaptive Piezoelectric Resonance Converter with
Non-Linear Mechanical Boundary Conditions. 
The goal is to investigate concepts for resonant excit-
ed piezoelectric systems consisting of an electrical
control and oscillating ultrasonic tools under non-lin-
ear mechanical loads which are caused by the inter-
action of the tool and its environment. Sponsor:
Industry

Active Lateral-Suspension for Rail Vehicles. 
The goal is the development of a system for an active
control of the carriage movement of a rail vehicle.
The main focus lies in the selection and development
of appropriate actor systems and control algorithms.
Sponsor: Industry

Development of a Piezoelectric Linear Drive. 
The goal is the further development of the Pader-
born-Rowing-Motor for automotive applications, e.g.
in a car window lift or a sunroof drive. Sponsor:
Industry

Workgroup Mechatronics Laboratory Paderborn
Prof. Dr.-Ing. Joachim Lückel

Publications 
Lehmann, T.; Zanella, M.: Modeling and software syn-
thesis of interrupt systems. GI/ITG/GMM Workshop
”Methoden und Beschreibungssprachen zur Model-
lierung und Verifikation von Schaltungen und Syste-
men”; Tübingen

Deppe, M.; Zanella, M.: Design und Realization of Dis-
tributed Real-Time Controllers for Mechatronic Sys-
tems. World Computer Congress, Stream 7, DIPES;
Montreal, Québec, Canada (S.277 - 286, Kluwer Acad-
emic Publishers, Norwell, MA) 

Liu-Henke, X.; Lückel, J.; Jäker, K.-P.: An active sus-
pension/tilt system for a mechatronic railway car-
riage. Submission to Journal of IFAC - Control Engi-
neering Practice

Oberschelp, O.; Hestermeyer, T.; Kleinjohann, B.; Klein-
johann, L.: Design of Self-Optimizing Agent-Based
Controllers. Submission to CfP Workshop 2002 -
Agent-Based Simulation 3. Chair of Operations
Research and System Theory University of Passau;
Passau

Zanella, M.; Lehmann, T.; Hestermeyer, T.; Pottharst,
A.: Deterministic and High-Performance Communica-
tion System for the Distributed Control of Mecha-
tronic Systems Using the IEEE1394a. World Computer
Congress, Stream 7, DIPES; Montreal

Lückel, J.; Ettingshausen, C.; Hestermeyer, T.; Schlaut-
mann, P.: Neue Bahntechnik Paderborn - Eine
Anwendung der verallgemeinerten Kaskade. Innova-
tive Antriebssyteme - Erstes Internationales Sympo-
sium für Mechatronik (ISOM´02); Chemnitz

Eicker, C.; Nyenhuis, M.; Dierkes, U.: Mechatronical
Design and Realization of an Electro-Hydraulical
”Steer-by-Wire” System. 3dr International Fluid Power
Conference Aachen, Group 4: Fluid Power in Automo-
tive Applications; Aachen

Lückel, J.; Biber, H.; Koch, T.; Schlautmann, P.: Das
Wechselspiel zwischen Konstruktion und Auslegung
der Dynamik während des Entwurfs mechatronischer
Systeme. Festschrift zum 90. Geburtstag von Herrn
Prof. Dr. rer. nat. Dr.-Ing. E. h. Kurt Magnus; München

Liu-Henke, X.; Ise, J.: Objektorientierte Modellbildung,
Simulation und Identifikation eines Feder-/Neige-
muduls für ein Schienenfahrzeug. 16. Symposium
Simulationstechnik (ASIM 02); Rostock

Koch, T.; Zanella, M.; Schmitz, J.: X-mobile - erste
physikalische Ausführung eines innovativen
Stadtzubringerfahrzeugs. Zeitschrift Konstruktion,
Fachaufsatz Mechatronik (S.43-48)

Fairs/Conferences/Seminars 
Workshop ”Mathematical Modelling, Analysis, and
Synthesis of Mechatronic Systems”.
Paderborn, 4.-5. November 2002; SFB 614 ”Selbstop-
timierende Systeme des Maschinenbaus”

Spin-Offs
dSPACE GmbH
dSPACE is the leading supplier worldwide of solutions
for developing and testing rapid mechatronic control
systems. dSPACE systems enable manufacturers of
controllers and ECUs to reduce their development
times and costs dramatically and to noticeably
increase their product quality. What makes this possi-
ble is our optimal mix of standard solutions and cus-
tomer-specific engineering for controller prototyping,
automatic production code generation and virtual
system tests.

iXtronics GmbH
iXtronics was founded in 1999 by four members of
the Mechatronics Laboratory Paderborn (MLaP) and
its head, Professor Dr.-Ing. J. Lückel. The services and
products of the company range from the computer-
based development of mechatronic systems to distri-
bution of tools for the design of these systems. Fur-
thermore, iXtronics offers services in the field of
object-oriented programming and consulting.

Current Research Projects
Neue Bahntechnik Paderborn
An innovative railway system which combines mod-
ern chassis technology with the advantages of the
TRANSRAPID and the use of the existing tracks.

Intersection Management
Supported by DFG-SFB 376 ”Massive Parallelism -
Algorithms, Design Methods, Applications”
The Mechatronics Laboratory Paderborn contributes
to the research work by introducing intersection
management as an example of an application where
novel synthesis methods for the integration of
autonomous mechatronic systems (e.g., individual
vehicles) into interconnected mechatronic systems
(e.g., vehicle convoys) are to be elaborated.

IPANEMA (Integration Platform for Networked
Mechatronic Applications)
One main aspect of hardware-in-the-loop simula-
tions is the distributed real-time simulation of
mechatronic systems. For this purpose the simulation
platform IPANEMA (Integration Platform for Net-
worked Mechatronic Applications) was developed at
the MLaP. 

TriPlanar
A working platform with six degrees of freedom for
positioning, measuring and manufacturing.

X-mobile
The test vehicle X-mobile is a fine example of how
mechatronic systems are designed; the design
methodology was conceived at the MLaP and centers
around a holistic, interdisciplinary consideration of all
system components involved.

Current Industry Co-operations
TESLA
A test platform for the Rapid Prototyping of precision
engineering systems 
A co-operation of the Wincor Nixdorf GmbH & Co.
KG and the MLaP
With the Rapid Prototyping system TESLA the user
can test new products already in the early stages of
the development. The results of the analysis give
detailed information about the dynamic behavior of
the test object.
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Workgroup Parallel Computing 
Prof. Dr. rer. nat. Burkhard Monien

Publications 
Sellmann, M.: An Arc-Consistency Algorithm for the
Weighted All Different Constraint. 8th International
Conference on Principles and Practice of Constraint
Programming (CP), LNCS 2470, pp. 744-749, 2002

Harvey, W.; Sellmann, M.: Heuristic Constraint Propa-
gation. 4th International Workshop on Integration of
AI and OR Techniques in Constraint Programming for
Combinatorial Optimization Problems (CP-AI-OR), pp.
191-204, 2002

Harvey, W.; Sellmann, M.: Heuristic Constraint Propa-
gation. 8th International Conference on Principles
and Practice of Constraint Programming (CP), LNCS
2470, pp.738-743, 2002

Grothklags, S.; Kliewer, G.; Weber, K.: Improving rev-
enue by system integration and co-operative optimi-
sation. Proceedings of the 43rd Annual Symposium of
the Airline Group of the International Federation of
Operational Research Societies (AGIFORS), Honolulu,
Hawaii, USA, 2002

Kliewer, G.; Koberstein, A.; Sellmann, M.: Solving the
capacitated network design problem in parallel. 3rd
meeting of the PAREO Euro working group on Parallel
Processing in Operations Research (PAREO), 2002

Kliewer, G.; Koberstein, A.; Sellmann, M.: Capacitated
network design. In Proceedings of the the sixteenth
triennial conference of the International Federation
of Operational Research Societies (IFORS), Edinburgh,
Scotland, UK, 2002

Kliewer, G.; Koberstein, A.; Sellmann, M.: Lagrangian
cardinality cuts and variable fixing for capacitated
network design. Proceedings of the 10th Annual
European Symposium on Algorithms (ESA), Springer,
LNCS 2461, pp. 845-858, Rome, Italy, 2002

Feldmann, R.; Monien, B.: Proceedings 8th Interna-
tional Euro-Par Conference (Euro-Par 2002), Pader-
born, Germany, LNCS 2400, 2002

Feldmann, R.; Monien, B.; Schlake, O.; Sensen, N.:
Algorithms for the Consistency Analysis in Scenario
Projects. Combinatorial and Global Optimization,
Applied Mathematics, Vol. 14, pp. 55–73, 2002

Fahle, T.: Simple and Fast: Improving a Branch-And-
Bound Algorithm for Maximum Clique. Proceedings
of ESA 2002. 10th Annual European Symposium on
Algorithms, Rome/Italy, September 2002. Springer
LNCS 2461, pp. 485-498, 2002

Fahle, T.; Sellmann, M.: Cost Based Filtering for the
Constrained Knapsack Problem. Annals of Operations
Research 115, pp. 73-94, 2002

Fahle, T.; Sellmann, M.; Stamatopoulos, P.; Zer-
voudakis, K.: Crew Assignment via Constraint Pro-
gramming: Integrating Column Generation and
Heuristic Tree Search. Annals of Operations Research
115, pp. 207-226, 2002

Fahle, T.: Cost Based Filtering vs. Upper Bounds for
Maximum Clique. Proceedings CP-AI-OR'02, Le
Croisic/France, 2002

Fahle, T.; Junker, U.; Karisch, St. E.; Kohl, N.; Sellmann,
M.; Vaaben, B.: Constraint Programming Based Col-
umn Generation for Crew Assignment. Journal of
Heuristics. Vol 8(1), pp. 59-81, 2002

Lorenz, U.: Parallel Controlled Conspiracy Number
Search. Proceedings of the 8th International Euro-Par
Conference (Euro-Par), pp. 420-431, 2002

Lorenz, U.; Monien, B.: The Secret of Selective Game
Tree Search, When Using Random-Error Evaluations.
Proceedings of 19th Annual Symposium on Theoreti-
cal Aspects of Computer Science (STACS), Antibes –
Juan les Pins, France, LNCS 2285, pp. 203-214, 2002

Lücking, T.; Monien, B.; Rode, M.: On the Problem of
Scheduling Flows on Distributed Networks. Proceed-
ings of the 27th International Symposium on Mathe-
matical Foundations of Computer Science (MFCS
2002), LNCS 2420, pp. 495-505, 2002

Decker, T.; Lücking, T.; Monien, B.: A 5/4-approxima-
tion algorithm for scheduling identical malleable
tasks. Technical Report, tr-rsfb-02-071, University of
Paderborn, 2002

Plachetka, T.: (Quasi-) Thread-Safe PVM and (Quasi-)
Thread-Safe MPI Without Active Polling. Proceedings
of the 9th EuroPVM/MPI User's Group Conference
(Recent Advances in Parallel Virtual Machine and
Message Passing Interface), Lecture Notes in Comput-
er Science, D. Kranzlmueller, P. Kacsuk, J. Dongarra, J.
Volkert (eds.) Springer-Verlag, 2474, Linz, Austria, pp.
296-305, 2002

Plachetka, T.: Perfect Load Balancing for Demand-Dri-
ven Parallel Ray Tracing. Proceedings Euro-Par 2002
(Parallel Processing), Lecture Notes in Computer Sci-
ence, B. Monien, R. Feldman (eds.), Springer Verlag,
2400, Paderborn, Germany, pp. 410-419, 2002

Elsässer, R.; Monien, B.; Rote, G.; Schamberger, S.:
Toward Optimal Diffusion Matrices Proc. of the 16th
International Parallel and Distributed Processing Sym-
posium, 2002

Elsässer, R.; Monien, B.; Preis, R.: Diffusion Schemes
for Load Balancing on Heterogeneous Networks. The-
ory of Computing Systems 35, pp. 30-320, 2002

Elsässer, R.; Monien, B.; Rote, G.; Schamberger, S.:
Toward Optimal Diffusion Matrices. Proceedings of
the 16th International Parallel & Distributed Process-
ing Symposium (IPDPS 2002), Ft. Lauderdale, Florida,
2002

Fairs/Conferences/Seminars 
11th International Paderborn Computer 
Chess Tournament, 26.02.-04.03.2002

International Conference ”Euro-Par 2002”, 
27.08.-30.08.2002

Additional Functions
· Member of the North-Rhine-Westphalia Academy 
of Sciences

· Chairman of the Board of Directors of the PC2

· Associated Member of the HNI-Board
· Member of the Board of the ”Graduate School on
Dynamic Intelligent Systems”

· Member of the Board of the Graduate College
”Automatic Configuration in open Systems”

Spin-Offs
m3ITS – Multimedia & more
Orientation and Main Field of Activity:
IT-Services – in the areas of Consulting, Software
development, Networks and Servers, Multimedia 
(digital Audio & Video content creation, Streaming),
Databases and Web Design.

Tschöke Optimization Systems GmbH
Orientation and Main Field of Activity:
The object of the company is the Development and
Marketing of Software for Production planning with
the help of mathematical Optimization procedures as
well as enterprise consulting. The leading producer of
wooden materials is among our list of clients. 

Current Research Projects
NRW-Research Network “Modeling and Simulation in
the Production Line of chemical Products“, Project:
”Modeling and Simulation of the Process of the Pro-
duction of Solid Fuel Particles – especially powdered
lacquer – by atomizing melted polymers in an ultra-
sonic-wave containment field.” (FKZ 515-103012-01)
Partner: The Department of Chemistry of the Univer-
sity of Paderborn (H.-J. Warnecke, H.-C. Broecker, A.
Goldschmidt), University of Stuttgart, University of
Halle Wittenberg, DuPont Herberts Automotive Sys-
tems, UCB Chemistry GmbH.
Research Area: Numerical Simulation, Parallel Algo-
rithms

DFG-Special Research Area ”Massive Parallelism:
Algorithms, Design Methods, Applications” (SFB 376)
Sub-Project A2: Universal Basic Primitives
Sub-Project A3: Balancing dynamic Networks: 
Foundations and Applications

DFG-Special Research Area ”Self-Optimizing Systems
of Mechanical Engineering“ (SFB 614)
Sub-Project A1: Model Orientated Self Optimization

DFG-Central Program ”Algorithms for larger and 
more complex Networks“
Project: ”Integration of Network Concepts and fleet
assignment in Flight planning“
Research Area: Combinatorial Optimizations, Meta-
Heuristics, Airline Optimizations.

”PARPAP –  Participative Personnel deployment 
planning for the outpatient Caring Service“
BMBF-Co-operative Project. Partner: VSS Company
for Consulting, Project Management and Information
Technology mbH, University of Karlsruhe, GAB –
Company for Education Research and Career Devel-
opment GbR, ASB – Worker-Samaritan-Association,
Regional Association of Bremen e.V., AKS – Outpa-
tient Medical- and Senior Care, Bremer Care Service.
Research Area: Combinatorial Optimization, Crew
Scheduling, Vehicle Routing.

”UP-TV – Ubiquitous Personalised Interactive Multi-
media TV Systems and Services“
EU-Project (IST-1999-20751). Partner: Bertelsmann
Media Systems GmbH (D), Infonova EDV, Information
Technology and System Development Company mbH
(A), Pixelpark AG (D), PPS Press-Programme-Service
GmbH (D), Grundig AG (D), Hellenic Broadcasting
Corporation (GR), Technical University of Crete (GR),
Axcent Media AG (D), NV TV Limburg (B), Intracom
S.A. Hellenic Telecommunications and Electronics
Industry (GR)
UP-TV is an integrated research and development 
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project developing basic technologies for TV Anytime
systems and services. The research questions targeted
in this project focus on the identification of media
content that has to be recorded, the placement of
those media assets onto single and networked media
services as well as the organisation of an efficient
and comfortable access to these assets.

”ALCOM-FT – Algorithms and Complexity – Future
Technology”
EU-Project (IST-1999-14186). Partner: University of
Aarhus (DK), Max-Planck-Institute for Computer Sci-
ence (D), Institut National de Recherche en Informa-
tique et en Automatique INRIA (F), Computer Tech-
nology Institute (GR), Universita di Roma (I), Univer-
siteit Utrecht (NL), University of Köln (D), Universitat
Politecnica Catalunya, Barcelona (E), University of
Warwick (UK)

The main emphasis of the project is on a novel com-
bination of application oriented research in three
important areas - massive data sets, massive and
complex communications and complex problems in
production and planning, with innovative method-
ological work on experimental algorithmics and
generic algorithmic methods.

”FLAGS – Foundational Aspects of Global Computing
Systems”
EU-Projekt (IST-2001-33116). Partner: Computer
Technology Institute (GR), National and Kapodestrian
University of Athens (GR), University of Cyprus (CY),
Universitat Politecnica de Catalunya (E)
The main emphasis of the project is to provide a uni-
fying scientific framework and a coherent set of
design rules, for global systems resulting from the
integration of autonomous interacting entities,
dynamic multi-agent environments and ad-hoc
mobile networks

Current Industry Co-operations
”Use of Operations Research Procedures in Airline
Optimization”
Employer: Lufthansa Systems GmbH

Workgroup Applied Physics/Integrated Optics
Prof. Dr. rer. nat. Wolfgang Sohler

Publications 
Das, B.K.; Ricken, R. and Sohler, W.: ”Integrated Opti-
cal DFB Laser with Ti:Fe:Er:LiNbO3 Waveguide”, 2002
Technical Digest Conference on Lasers and Electro-
Optics (CLEO '02), post deadline papers, paper CPDB11

Ivanow, R.; Schiek, R.; Stegeman, G. and Pertsch, T.;
Lederer, F. and Min, Y.H.; Quiring, V. and Sohler, W.:
”Diffractionless Propagation in Low Loss LiNbO3

Channel Waveguide Arrays”, 2002 Technical Digest
Conference on Lasers and Electro-Optics (CLEO '02),
203, paper CTuK13

Stegeman, G.; Malendevich, R.; Schiek, R.; Iwanow, R.;
Jankovic, L.; Fang, H. and Schreiber, G.; Sohler, W. and
Torner, L.: ”Nonlinear Beam Dynamics in χ(2) Wave-
guides”, 2002 Technical Digest IQEC '02, paper QSuF1

Suche, H.; Lee, Y.; Quiring, V.; Ricken, R. and Sohler,
W.: ”All-Optical Wavelength Conversion and Switch-
ing in Ti:PPLN-Waveguides”, Technical Digest 2002
Intern. Topical Meeting on Photonics in Switching (PS
'02), paper PS.MoB1, 34-36 (invited)

Schiek, R.; Neumeier, R. and Ivanov, R.; Stegeman, G.
and Schreiber, G. and Sohler, W.: ”Spatial Soliton
Families in Lithium Niobate Slab Waveguides with
Engineered QPM Gratings”, NLO '02, paper TuC3

Baronio, F.; De Angelis, C. and Pioger, P.; Couderc, V.;
Lefort, L.; Barthelemy, A. and Min, Y.H.; Quiring, V.
and Sohler, W.: ”Spatial trapping in PPLN waveguides
with picosecond pulsed excitation at 1548 nm”, 2002
Technical Digest Nonlinear Guided Waves and their
Applications (NLGW '02), paper NLTuD31

Hübner, M.C.; Hofmann, D. and Sohler, W.: ”Efficient
Integrated Ti:PPLN MIR-Optical Parametric Genera-
tor”, 2002 Technical Digest Nonlinear Guided Waves
an their Applications (NLGW '02), paper NLMD19

Pertsch, T.; Peschel, U.; Lederer, F. and Meier, J.; Schiek,
R.; Iwanow, R.; Stegeman, G. and Min, Y.H. and
Sohler, W.: ”Discrete Solitons in Quadratic Nonlinear
Waveguide Arrays”, 2002 Technical Digest Nonlinear 

Guided Waves an their Applications (NLGW '02),
paper NLTuA1 

Schiek, R.; Iwanov, R.; Stegeman, G.; Schreiber, G. and
Sohler, W.: ”Distortion and improvement of the for-
mation of quadratic spatial solitons by temporal
walk-off and wave-vector-mismatch non-uniformi-
ties”, 2002 Technical Digest Nonlinear Guided Waves
an their Applications (NLGW '02), paper NLTuD47

Stegeman, G.; Malendevich, R.; Schiek, R.; Iwanow, R.;
Jankovic, L.; Fang, H. and Schreiber, G.; Sohler, W. and
Torner, L.: ”Nonlinear Beam Dynamics in χ(2) Wave-
guides”, 2002 Technical Digest Nonlinear Guided
Waves an their Applications (NLGW '02), paper
NLWB8

Das, B.K.; Ricken, R.; Quiring, V.; Suche, H. and Sohler,
W.: DFB-DBR Coupled Cavity Laser in Ti:Fe:Er:LiNbO3”,
Proc. European Conference on Optical Communica-
tion (ECOC '02), vol. 4, paper 11.2.2

Stegeman, G.; Schiek, R.; Kim, H.; Malendevich, R.;
Jankovich, L.; Iwanow, R.; Poliakov, S.; Meier, J.;
Torner, L.; Carrasco, S. and Pertsch, T.; Lederer, F.;
Bosshard, B.; Gunter, P. and Min, Y.H.; Schreiber, G.;
Sohler, W. and Katz, M.: ”Nonlinear Beam Dynamics in
Media with Quadratic Nonlinearities”, OSA Annual
Meeting, Orlando/USA, September 2002 (invited)

Das, B.K.; Becker, C.; Oesselke, T.; Ricken, R.; Quiring,
V.; Suche, H. and Sohler, W.: ”Integrated Optical DBR-
and DFB-Lasers in Er:LiNbO3 with Photorefractive
Gratings”, PhotoFab 2002 (invited), to appear in Proc.
SPIE, Vol. 4944-5

Das, B.K.; Ricken, R. and Sohler, W.: ”Integrated opti-
cal distributed (DFB-) laser with Ti:Fe:Er:LiNbO3 wave-
guide”, Appl. Phys. Lett. (accepted) 

Min, Y.H.; Grundkötter, W.; Lee, I.Y.; Lee, Y.L.; Quiring,
V. and Sohler, W.: ”Efficient all-optical wavelength
conversion and tuning of ps-pulses in a Ti:PPLN
channel waveguide”, CLEO/Europe-EQEC 2003,
München, Juni 2003 (submitted)

Additional Functions
Member of the Program- resp. Advisory-/ Steering-
Committee, CPT 2002, ECIO ‘03

Current Research Projects
ROSA (Ultrafast All-Optical Signal Processing in Engi-
neered Quadratic Nonlinear Waveguides) – supported
by EU

ATLAS (All-optical Terabit per second LAmbda Shifted
Transmission) – supported by EU 

Research group ”Integrierte Optik in Lithiumniobat:
Neue Bauelemente, Schaltkreise und Anwendungen”
(Integrated Optics in Lithium Niobate: new devices,
circuits and applications) – supported by DFG

40 Gbps Lithium Niobate Optical Modulator – sup-
ported by Korea Electronics Technology Institute
(KETI)

HNI_2002_88_106_GB  04.04.2003  15:17 Uhr  Seite 101



Workgroups102

Computer Engineering Laboratory
Prof. Dr.-Ing. Jürgen Teich

Publications 
Hannig, F.; Teich, J.: Energy Estimation and Optimiza-
tion for Piecewise Regular Processor Arrays. In
Domain-Specific Processors: Systems, Architectures,
Modeling and Simulation, Bhattacharyya, S.S.;
Deprettere, E.F.; Teich, J.: editors, Signal Processing
and Communication Series, Marcel Dekker, New York,
U.S.A., to appear 2003

Ernst, R.; Richter, K.; Teich, J.; Thiele L.; Ziegenbein, D.:
SPI - A System Model for Heterogeneously Specified
Embedded Systems. J. IEEE Transactions on Very Large
Scale Integration (VLSI) Systems, to appear 2002.

Ernst, R.; Haubelt, C.; Richter, K.; Teich J.: Model-
lierung Rekonfigurierbarer Systemarchitekturen. GI /
ITG / GMM Workshop - Methoden und Beschrei-
bungssprachen zur Modellierung und Verifikation von
Schaltungen und Systemen, Tuebingen, Germany,
Shaker Verlag, pp. 163-171, February 25-27, 2002.

Bednara, M.; Hannig, F.; Teich, J.: Generation of Dis-
tributed Loop Control. In Embedded Processor Design
Challenges, Deprettere, E. F.; Teich, J.; Vassiliadis, S.:
editors, Lecture Notes in Computer Science (LNCS),
Vol. 2268, pp. 154-170, Springer, Berlin, Germany,
March 2002.

Ernst, R.; Haubelt, C.; Jersak, M.; Richter, K.; Slomka,
F.; Teich, J.; Ziegenbein, D.: SPI-Workbench für die
Analyse eingebetteter Systeme. Workshop: Modelle,
Werkzeuge und Infrastrukturen zur Unterstützung
von Entwicklungsprozessen, talk, Aachen, Germany,
March 20-22, 2002. 

Ernst, R.; Haubelt, C.; Richter, K.; Teich, J.: Flexibility /
Cost-Tradeoffs of Platform-Based Systems. In Embed-
ded Processor Design Challenges, E. Deprettere, J.
Teich, and S. Vassiliadis, editors, Lecture Notes in
Computer Science (LNCS), Vol. 2268, pp. 38-56,
Springer, Berlin, Germany, March 2002.

Deprettere, E.; Teich, J.; Vassiliadis, S.: Embedded
Processor Design Challenges, E. F. Deprettere, J. Teich,
and S. Vassiliadis, editors. Lecture Notes in Computer
Science (LNCS), Vol. 2268, Springer, Berlin, Germany,
March 2002.

Teich J.; Thiele, L.: Exact Partitioning of Affine Depen-
dence Algorithms. In Embedded Processor Design
Challenges, E. Deprettere, J. Teich, and S. Vassiliadis,
editors, Lecture Notes in Computer Science (LNCS),
Vol. 2268, pp. 135-151, Springer, Berlin, Germany,
March 2002.

Köster, M.; Teich, J.: (Self-) reconfigurable Finite State
Machines. In Proc. DATE 2002, Design, Automation
and Test in Europe, IEEE Computer Society Press,
Paris, France, March 4 -8, 2002.

Ernst, R.; Haubelt, C.; Richter, K.; Teich, J.: System
Design for Flexibility. In Proc. DATE 2002, Design,
Automation and Test in Europe, IEEE Computer Soci-
ety Press, pp. 854-861, Paris, France, March 4-8, 2002.

Bednara, M.; Daldrup, M.; Shokrollahi, J.; Teich, J.; von
zur Gathen; J.: Reconfigurable Implementation of
Elliptic Curve Crypto Algorithms. In RAW2002- Proc.
The 9th  Reconfigurable Architectures Workshop, Fort
Lauderdale, Florida, U.S.A., April 2002.

Ernst, R.; Jersak, M.; Richter, K.; Slomka, F.: Transfor-
mation of SDL Specifications for System-Level Timing
Analysis. Int'l Symposium on Hardware/Software Co-
Design, Estes Park, Colorado, U.S.A., April 2002.

Mostaghim, S.; Teich, J.; Tyagi, A.: Comparison of Data
Structures for Storing Pareto-sets in MOEAs. In 2002
World Congress on Computational Intelligence
(CEC02), pp. 843-849, May 2002.

Bednara, M.; Daldrup, M.; Shokrollahi, J.; Teich, J.; von
zur Gathen, J.: Tradeoff Analysis of FPGA Based Ellip-
tic Curve Cryptography. In Proc. of IEEE International
Symposium on Circuits and Systems (ISCAS-02).
Scottsdale, Arizona, U.S.A., May 26-29, 2002.

Bednara M.; Teich, J.: Interface Synthesis for FPGA
Based VLSI Processor Arrays. In Proc. of The Interna-
tional Conference on Engineering of Reconfigurable
Sytsems and Algorithms (ERSA02), Las Vegas, Nevada,
U.S.A., June 24-27, 2002 .

Hannig F.; Teich, J.: Energy Estimation for Piecewise
Regular Processor Arrays. In Proceedings of the Sec-
ond International Samos Workshop on Systems,
Architectures, Modeling, and Simulation (SAMOS
2002). Island of Samos, Greece, July 22-25, 2002.

Hannig F.; Teich, J.: Energy Estimation of Nested Loop
Programs. Proceedings 14th Annual ACM Symposium
on Parallel Algorithms and Architectures (SPAA 2002),
Winnipeg, Manitoba, Canada, August 10-13, 2002.

Fischer, D.; Teich, J.; Thies, M.; Weper, R.: Architec-
ture/Compiler Co-Exploration for ASIPs. To appear in
Journal for Circuits, Systems and Computers, Special
Issue: Application Specific Hardware Design.

Fischer, D.; Teich, J.; Thies, M.; Weper, R.: Efficient
Architecture/Compiler Co-Exploration for ASIPs. In
ACM SIG Proceedings of the International Conference
on Compilers, Architecture, and Synthesis for Embed-
ded Systems (CASES2002), pp. 27-34, October 8-11,
Grenoble, France.

Fairs/Conferences/Seminars 
Workshop: Pa Map (Parallel Mapping), Paderborn, 
Germany, June 4th, 2002.

SAMOS – Systems, Architectures, Modeling and Simu-
lation Workshop, Island of Samos, Greece, July 22-25,
2002.

Prizes/Awards
Best Paper Award
Fischer, D.; Teich, J.; Thies, M.; Weper, R.: Efficient
Architecture/Compiler Co-Exploration for ASIPs. In
ACM SIG Proceedings of the International Conference
on Compilers, Architecture, and Synthesis for Embed-
ded Systems (CASES2002), pp. 27-34, October 8-11,
Grenoble, France.

Additional Functions
J. Teich is chairman of the Research Programme 1148
”Rekonfigurierbare Rechensysteme”of the German
Research Foundation (DFG: Deutsche Forschungsge-
meinschaft)

Current Research Projects
Design Methodologies for Embedded Systems: 
Project SPI (DFG Research Programme Eingebettete
Systeme)

Design of Special Purpose Processor Architectures: 
Project BUILDABONG

Evolutionary Algorithms: 
Project EVOLIVO

Dedicated Massive Parallel Systems: 
Sub-project B5 in SFB 376 ”Massive Parallelität“

Self-optimizing Systems of Mechanical Engineering: 
Projekt INTESOS (SFB 614)

Current Industry Co-operations
DaimlerChrysler: FPGA-Technology for Automotive
Applications
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Publications 
Wettler, M.: Free word associations and the frequency
of co-occurrence in language use. In Peter Sedlmeier
& Tilmann Betsch (eds.) etc. frequency processing and
cognition. Oxford, Oxford University Press, 2001, pp.
271-284.

Wettler, M.; Blome, F.: Assoziatives Lernen, Wortstatis-
tiken und die Beziehung zwischen Fußball und Krieg.
Zeitschrift für Medienpsychologie (unter revision).

Sedlmeier, P.; Köhlers, D.: Wahrscheinlichkeiten im
Alltag: Statistik ohne Formeln. Braunschweig, Wester-
mann, 2001. 

Sedlmeier, P.; Betsch, T.: (Eds.) Etc. Frequency process-
ing and cognition. Oxford, Oxford University Press,
2002. 

Sedlmeier, P.; Gigerenzer, G.: Was Bernoulli wrong?
On intuitions about sample size. Journal of Behavioral
Decision Making,13, 2000, pp. 133-139. 

Sedlmeier, P.: How to improve statistical thinking:
Choose the task representation wisely and learn by
doing. Instructional Science, 28, 2000, pp. 227-262. 

Sedlmeier, P.; Gigerenzer, G.: Teaching Bayesian rea-
soning in less than two hours. Journal of Experimen-
tal Psychology: General, 130, 2001, pp. 380–400. 

Sedlmeier P.: Intelligent tutoring systems. In P. B.
Baltes & N. J. Smelser (Eds.). International Ecyclopedia
of the Social & Behavioral Sciences, Cognitive psy-
chology and cognitive science (W. Kintsch, Section
Ed.). Amsterdam, Elsevier Science, 11, 7674-8, 2001. 

Sedlmeier, P.: Associative learning and frequency
judgments: The PASS model. In P. Sedlmeier & T.
Betsch (Eds.). Etc. Frequency processing and cogni-
tion. Oxford, Oxford University Press, 2002, pp. 137-
152. 

Sedlmeier, P.; Betsch, T.;  Renkewitz, F.: Frequency
processing and cognition: introduction and overview.
In P. Sedlmeier & T. Betsch (Eds.). Etc. Frequency pro-
cessing and cognition. Oxford, Oxford University
Press, 2002, pp. 1-17. 

Betsch, T.; Sedlmeier, P.: Frequency processing and
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Travelling by car

From the A33 motorway take the exit
Paderborn-Elsen. Turn onto Bundes-
straße (main road) B1 towards Bad Lipp-
springe/Detmold. After approx. 1.5 km
leave Bundesstraße B1 at the exit Pader-
born/Schloss-Neuhaus. Continue straight
ahead at the traffic lights (Heinz-Nixdorf-
Ring, Dubelohstraße) onto the Heinz-Nix-
dorf-Ring and turn left at the next set of
lights (Heinz-Nixdorf-Ring, Fürstenallee)
onto Fürstenallee. The Heinz Nixdorf Insti-
tute is approx. 300 m along this street on
the right-hand side.

Travelling by air

From Paderborn/Lippstadt Airport take 
bus No. 400/460 towards Paderborn Hbf
(main station). From the main station take
bus No. 11 towards Thuner Siedlung and
get off at the MuseumsForum stop (total
journey time approx. 50 minutes).

Travelling by train

From Paderborn Hbf (main station) take
bus No. 11 towards Thuner Siedlung and
get off at the MuseumsForum stop (total
journey time approx. 10 minutes).

Heinz Nixdorf Institute
University of Paderborn

Fürstenallee 11
33102 Paderborn

wwwhni.uni-paderborn.de

Location Map

Heinz Nixdorf Institut: How to find us
Heinz Nixdorf Institute:

How to find us
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