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Freidank, Eckhard Grofimann, Thorsten Habelitz, Andreas Koch, David Mann,
Bastian Sdorra, Oliver Abert, and Markus Maron

University of Koblenz
Germany
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1 Team & Background

The University of Koblenz-Landau would like to apply for participation in the
RoboCup Mixed Reality League in Suzhou, China 2008. Our team is composed
of ten team members and two supervisors. All members are graduate students
of Computational Visualistics. Our supervisors are Ph.D candidates currently
researching in the working groups of artificial intelligence and computer graphics.

1.1 Team

Oliver Abert
Team supervisor. For his dissertation he works on interactive raytracing of
NURBS surfaces.

Markus Maron
Team supervisor. He is primarily engaged in artificial intelligence methods for
different kinds of information networks.

Matthias Bohnen

Graduate student. As a member of the 2007 World Champions ” Team HELENA”
from Osaka University in RoboCups Physical Visualization Sub-League, he is our
team coordinator.

Martin Freidank
Graduate student. Part of the application development team.

Andreas Koch
Graduate student. Part of the application development team.

David Mann
Graduate student. Part of the application development team.

Carsten Effert
Graduate student. Part of the vision tracking development team.
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Eckard Grof3imann
Graduate student. Part of the vision tracking development team.

Thorsten Habelitz
Graduate student. Part of the vision tracking development team.

Lina Briihl
Graduate student. Part of the graphics module development team.

Sebastian Bzdak
Graduate student. Part of the graphics module development team.

Bastian Sdorra
Graduate student. Part of the graphics module development team.

1.2 Background

The University of Koblenz-Landau first took part in the 2D Soccer Simulation
League in RoboCup 1999. Since then we participated in various competitions
of the RoboCup tournaments such as the 2D and 3D Soccer Simulation League
and the RoboCup Rescue League. We did not only take part, but also con-
tributed a lot to the organization and development of the RoboCup. Until 2003
all competitions were held in the 2D Soccer Simulation League. Later Marco
Kogler, Markus Rollmann and Oliver Obst developed a simulator for the 3D
Soccer Simulation League which was presented 2003. It was possible to start
the first official 3D Soccer Simulation League competition at RoboCup 2004.
[1] In addition, some of the university members like Oliver Obst, Jan Murray
und Joschka Boedecker were involved in organizing the RoboCup events as well
as the German Opens as members of the Technical committee, the Organizing
committee, the Maintenance committee or as the Organizing chair. The Univer-
sity of Koblenz-Landau also organized RoboCup related events, e.g. a RoboCup
workshop during a german Al conference (KI 2005). Over the years we also had
a lot of teaching activities like student research projects, diploma theses and
lectures.

The bibliography at the end of this document gives an overview of our in-
volvement in RoboCup.

2 Contributions to the Platform

Our team seeks to contribute three software components to the mixed reality
platform. The software for this league has been organized into four modules:
vision tracking, graphics, robot control and the application (see Fig. 1).

Each module is a seperate process and they communicate over the network.
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For every robot, the tracking module provides exact
position- and orlentation-data to the application. A
Vi Si o n stable camera-based tracking system is available as an
OpenSource module which may be further customized
by the teams.

-
Tra c kl n g Software for different tracking techniques can simply be

provided as modules, using a unified interface.

The Robot Control Unit handles communication RO bot
between robots and the application. A ready-to-use
implementation is available for communication via CO nt ro I
infrared. This unit also handles high-level movement-
commands {vectors, curves, ...) to be translated into
robot movement primitives.

Application

Clients

Tne application defines all rules and the
overall gameplay. It is finally responsible for
the robot's movements and the graphics to
be displayed In the mixed reality
environment. Connected clients can take
control of wvarious game-aspects, from
single robots to mixed reality events.

The graphics unit processes input from the
application and thus translates commands
into rendered images. The module can also
act as a system for direct manipulations to
the virtual reality environment, which then, in
turn, are communicated back to the
application.

Fig. 1. Mixed Reality platform diagram (taken from: http://jeap-res.ams.eng.osaka-
u.ac.jp/ guerra/MRO08/)

2.1 Application Framework

Extending upon Fig. 1, we are developing a framework for application modules.
This framework takes the job of coordinating the communication with the other
modules over the network via XML and provides the application-developer with
a standard world data model, collision detection, an event system and several
minor features such as a class for vector operations, statistics, debugging and so
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on. A developer who uses this framework should not need to worry about the
other modules, it should work out of the box if the modules he is using adhere
to the XML structures that we have defined.

2.2 Graphics Module

The second contribution is a graphics module. This module is intended to be
completely generic, which means that it can be basically used by any application.
To use this generic graphics module, the application has to deliver all content
to the graphics module on start up in an archive we call ”themepack”. While
the application is running, it has to send commands to the graphics module.
Commands state which effect from the themepack should be displayed at which
position. Effects can be textures, sounds, 3D models etc.

Furthermore, our graphics module provides a small standard set of primitives
such as 2D line, circle or rectangle.

2.3 Markerless Tracking

The third software component we want to contribute is an algorithm for the
vision tracking module that allows tracking of markerless, randomly shaped ob-
jects on the screen. This algorithm will be an important improvement for the

Fig. 2. Vision tracking algorithm in action
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mixed reality platform. Only if the application can detect randomly shaped ob-
jects it will be able to make meaningful use of the mized reality environment.
Fig. 2 shows the result of this markerless tracking. The shape of the objects are
precisely detected (red line). For each shape a list of up to 40 coordinates is
encoded in a XML structure and send to the application.

3 Proposed Research Program

We propose two research programs at our university.

1.) The mixed reality hardware and software are a good fit to our multi agent
research project ”"Focus program on RoboCup”, sponsored by DFG. As a part
of this research project, we extend and apply our work on formal verification of
properties of multi agent systems to the mixed reality platform.

2.) When investigating the possibilities that the mixed reality platform pro-
vides for us, we came to the conclusion that it would be a real benefit to the
platform if the vision tracking module was able to detect randomly shaped ob-
jects placed on the screen. Detecting these objects without requiring markers
would be even better. Therefore, the mixed reality platform is an opportunity to
research, invent and examine different computer vision algorithms for markerless
tracking. The expected outcome is a robust vision tracking algorithm.

4 Prior, Ongoing or Planned Educational Activities

After investigating the possibilities that the mixed reality platform offers, the
University of Koblenz-Landau decided to put efforts into this project. In Oc-
tober 2007 we received ten Eco-Be! robots from Citizen of Japan. Since then,
we have one ongoing practical exercise around the mixed reality platform. This
exercise is performed by the ten members of our team under supervision of Ph.D
candidates Markus Maron and Oliver Abert. After a verification of the robots
and their hardware we started to explore the existing official soccer server from
RoboCup 2007. The next step was to develop our own application framework, a
vision tracking module and a graphics module. At the moment, the work is in
the testing phase and we are planning to have a running version in the next few
weeks.

Important parts of this work, such as the graphics module and the application
framework, is intended to become part of the official mixed reality platform as
outlined in section 2.

With the beginning of the summer term in April, we plan to use the mixed
reality competition hardware and software in student diploma theses or stu-
dent research projects on multi agent systems, vision tracking and 3D computer
graphics and will possibly start a new practical exercise that continues where
the current exercise leaves of.

Furthermore, the mixed reality league plays an important role in our plans
for our exchange program with Osaka University. Our team member Matthias
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Bohnen was involved with the mixed reality league development in Osaka as an
exchange student in the winter term 2006/2007. [2] Currently, another student
from Koblenz, Rafael Spring, is working on his student research project on the
mixed reality league in Osaka as an exchange student, too. As this exchange
program continues, students from Osaka can come to Koblenz to work on mixed
reality league related topics and vice versa.
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http://www.er.ams.eng.osaka-u.ac.jp/user/asada/asada.html
http://www.uni-koblenz.de/%7Etgi/
http://www.uni-koblenz.de/%7Eebert/
http://www.uni-koblenz.de/%7Efruit/
http://www.uni-koblenz.de/%7Emaas/
http://www.uni-koblenz.de/%7Ejboedeck/
http://www.cc.gatech.edu/grads/a/avh/
http://www.uni-koblenz.de/%7Etomkl/
http://www.uni-koblenz.de/%7Esinner/
http://www.uni-koblenz.de/%7Eamor/
http://www.uni-koblenz.de/%7Eachim/
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