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Working Group: 
Mobility & Security

 3.7 GROUP COORDINATORS: Paul J. Kühn

This working group encourages and coordinates interdisciplinary research activities 
in the areas of mobility and security. The topics include mobile communication, pri-
vacy protection, reputation systems, trust models, acceptance, and economic topics 
like accounting, charging and pricing in context-aware systems. Projects from all five 
research areas contribute to the activities, which are coordinated by the three task 
forces mobility, reputation and trust, and charging and pricing.

Mobility
This task force set up an integrated demonstrator for 3D web visualization and trans-
port protocol tuning. Such a cross-layer optimization supports the requirements of 
highly interactive applications with challenging bandwidth demands on mobile devic-
es. The visualization of 3D models on devices with limited screen size, computing 
power and battery capacity as well as the delay-sensitive transport of large amounts 
of data over shared network resources were investigated. Particularly, the visualiza-
tion of Nexus area models in geo-mashup applications is a challenging use case. Such 
applications require short response times and high bandwidth. Today, they are mostly 
used on desktop devices. Existing approaches for mobile devices either compute the 
visualization content on a server and transmit a video stream, or the rendering is done 
on the mobile device if its performance is sufficient. In both cases large amounts of 

delay-sensitive data need 
to be transmitted. Various 
solutions for data coding 
and for transport proto-
cols exist, which lead to 
different requirements 
for the communication 
infrastructure.

Enhancements of the 
Transmission Control Pro-
tocol (TCP) through new 
fast startup congestion 

control mechanisms led to significant performance benefits [SEME09]. These mecha-
nisms saturate the available bandwidth capacity faster than common TCP mechanisms 
if sufficient data is available to send. Our next step is to extend the application inter-
face to announce the available bandwidth capacity at transmission start to the applica-
tion. Based on this information the visualization application can then adapt the amount 
of data, e.g., by changing the coding, the resolution or the level of detail. 

Figure 26:
Screenshot of 

the 3D visualiza-
tion application 
(image source 

[SEME09])
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Reputation and trust
This task force coordinates interdisciplinary research on the design and use of reputa-
tion systems as well as on models to represent trust and authenticity opinions, which 
involves technical as well as social and philosophical aspects. The task force focused 
on questions concerning the use of the reputation system in different applications. The 
discussions identified the need for trade-off mechanisms between the accuracy and 
detailedness of the trust model on the one hand and the speed and ease of use of the 
system on the other hand. This led to the implementation of a Monte-Carlo approxima-
tion algorithm that makes it possible to limit the runtime at the expense of precision 
[Gut09]. Furthermore, we designed an approach to use the reputation system to iden-
tify reliable context information sources. The task force integrated the results into the 
reference model for the quality of context information [BBD+10] of the cross-section 
project. 

Charging and Pricing
This task force investigates economic aspects of context-aware systems. It focuses 
on service-creation and revenue models as well as on technical aspects of accounting 
systems [BBB+10, SBGG09]. After identifying the basic roles of the involved business 
players we created a generic value chain for context-aware systems and proposed vari-
ous possibilities how to assign the value chain activities (e.g., context sensing, refine-
ment and aggregation) to service and context providers (see figure 27). These provider 
models range from traditional closed walled-garden provider structures to open and 
dynamic models similar to mashup web applications. Next, we analyzed the economic 
potential of these provider structures as well as direct and indirect revenue models 
(volume dependent and volume independent billing strategies, context-aware adver-
tisements, etc.). Furthermore, we studied existing accounting infrastructures (e.g., for 
telecommunication networks) and online payment methods and discussed their appli-
cability for context-aware services.

Figure 27:
Federated pro-
vider structure
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Working Group: Spatial World 
Models & Application Support

 3.8 GROUP COORDINATORS: Susanne Becker, Dieter Fritsch, 

Michael Peter

Within the working group “Spatial World Models and Application Support”, the inter-
disciplinary research in two different fields of interest is coordinated. Firstly, questions 
in the scope of spatial world models and the needed architecture are discussed in the 
subgroup “3D data” and the taskforces “Modeling” and “Architecture”. Secondly, prob-
lems concerning the support for context aware applications are covered by the work 
of the subgroup “Situation”. Thus, the working group provides a platform for joint work 
between the project domains A to E.

3D Data
The main goal of the subgroup “3D data” was to provide data from the individual proj-
ects to all other projects through the NEXUS framework. Different data sources have 
been made available to the projects. Street data from Open Street Map, 3D building 
modes and live VVS time-tables are available through the NEXUS framework. A soft-
ware component based on image recognition techniques which detects if windows 
are open or closed was also developed, providing semantic information. Members of 
this subgroup are the projects A1, B1, B2, C1, C3, C5, C6, D1, D2, E1 and E2.

Modeling and Architecture
The taskforces focused on the development of the overall Nexus architecture and con-
text-data provisioning. Thereby the Augmented World Model (AWM) developed in the 
first funding period has been retained without modifications. The AWM is an exten-
sible data model based on object-oriented concepts and supports multi-inheritance. 
The AWM defines classes, such as Building, Street or Point of Interest, and their attri-
butes. In addition to the attribute value itself, attributes may carry metadata describing 
additional aspects of the value, e.g., valid time or quality aspects like accuracy. One 
object can hold several instances of the same attribute, which can be used to repre-
sent changing attribute values, e.g., the positions of a moving object. The Nexus sys-
tem is scalable due to its distributed nature and its ability to process context data in a 
distributed fashion and allows also extending its functionality by plugging in additional 
functionality in terms of services.

Situation
Many projects of different research fields have been synergizing in the subgroup “Situ-
ation”, in particular the Q project and the projects B1, C3, D1, D2, D3, E1 and E3. In 
2009, the work of the subgroup “Situation” was especially focused both on evaluating 
results of successfully finished taskforces and on further work in the field of situation 
recognition. 

Thus, the results of the finished taskforce “Definition” and the taskforce “Situation 
template” were published in a cross publication between subprojects E1, E3 and D3 
[HHL+10]. One objective of the taskforce “Situation template” was to develop learn-
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ing methods which automatically adapt the parameters of the situation templates. 
The result is an approach based on a single binary user feedback signal that is used to 
detect an incorrect parameter within the template and correct it [ZHKL09a, ZHKL09b]. 

In close cooperation with the projects C3, D1, D2 and Q, the taskforce “Degrada-
tion” identified the necessity for two new cost-metrics which were integrated accord-
ingly. The main advantage of this new approach is a more fine-grained decision space 
which is given to the application [KGS+09].

The focus of the taskforce “Integration” was on the integration of the situation 
template into the Nexus data model and the integration of the distributed situation 
recognition process into the Nexus framework [RHD+10]. Based on the already exist-
ing situation repository, we extended the concept to a new repository which also con-
tains so-called "situational objects". These objects contain appropriate attributes, which 
can be queried and written by users or applications. Furthermore, this object-based 
approach will be extended to create so-called "subsituations“, which can be used to 
detect and resolve inconsistencies on the level of situation recognition. 
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 3.9
Infrastructure & Demonstrator

Nexus demonstrators were presented at different events in the year 2009. One major 
event was the First International Workshop on Quality of Context (QuaCon ’09), which 
was organized by the Collaborative Research Center Nexus. The workshop also fea-
tured a demo session where several Nexus demonstrators were presented:

 � The Tactile-Acoustical Navigation and Information Assistant (TANIA) of project D2
 � The Intelligent Tool Management System (project D1)
 � The Smart Factory Explorer (joint prototype of projects B1, B5, E1, D1) 
 � The Remote Trajectory Simplification Protocol for Moving Object Databases (proj-
ect B5)

 � NexusWeb – a context-based web application presenting a map of the user’s sur-
roundings (project B1)

The prototype for remote trajectory simplification was also used in a workshop on 
moving object tracking organized by project B5 for grammar school pupils interested in 

the computer science study course. After an introductory presentation, the pupils tried 
out a prototypic implementation of the latest remote trajectory simplification algorithm 
[LFDR09] and improved the visualization of the object movements in Google Earth in a 
brief programming tutorial.

In the year 2009, the Nexus infrastructure project further extended the Nexus test-
bed. In particular, a wireless mesh network was installed. This mesh network currently 
consists of about 30 stationary mesh routers covering parts of the computer science 
building. The mesh network is used, for instance, by the Nexus projects A2 and B3 for 
testing prototypical implementations of geocast protocols and for the management of 
context information in hybrid networks consisting of infrastructure-based and mobile 
nodes.

Figure 28:
Tutors and 

pupils at the 
workshop on 

moving object 
tracking
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Professional Activities

 4.
Nexus Related Scientific Events

 4.1
COLLOQUIUM: Industry Colloquium

 4.1.1
At this Nexus event high-ranked representatives of the companies IBM (Dirk Witt-
kopp), Google (Dr. Mattos) and Thales ATM (Dr. Blomenhofer) reported on the practical 
application of context-aware methods. A specific goal of this colloquium was to evalu-
ate to what extent the results of the fundamental research on context-aware methods 
conducted by the Nexus Collaborative Research Center already found their way into 
commercially successful products and applications. The Nexus Industry Colloquium 
attracted about 90 participants.

COLLOQUIUM: First International Workshop on Qual-

ity of Context (QuaCon 09) 

 4.1.2
QuaCon 2009 was the first international scientific meeting that specifically focused on 
the different aspects of quality of context data.  It aimed to bring together researchers 
from various fields to discuss different aspects of context quality and to make a con-
solidated contribution towards an integrated way of treating this topic. The workshop 
received 19 high quality paper submissions of researchers from Europe, USA, and 
Asia. The international program committee selected 11 papers for presentation.  Addi-
tionally, 5 invited contributions by the following internationally renowned experts in the 
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COLLOQUIUM: Verwaltung, Analyse und Bereitstellung 

kontextbasierter Informationen

 4.1.3
Project B1 lead (in conjunction with the METRIK graduate school of Humboldt-Uni-
versität zu Berlin) the organization of the Workshop „Verwaltung, Analyse und Bereit-
stellung kontextbasierter Informationen”. The workshop took place at the 39th annual 
meeting of the “Gesellschaft für Informatik (GI)” in Lübeck on 29th September 2009. 
The scientific program of eight peer-reviewed contributions was completed by four 
invited talks by Dr. Martin Bauer (NEC Laboratories Europe, Heidelberg), Dr. Ralf Ack-
ermann (SAP Research, Dresden), Prof. Johann-Christoph Freytag (HU Berlin), and Dr. 
Pertti Huuskonen (Nokia Research Center, Tampere, Finnland).

COLLOQUIUM: Location-based Service in der 

Überwachung 

 4.1.4
Location-based services offer a range of explicit and implicit personalizable data. This 
makes them interesting for stately or commercial surveillance and dataveillance. 
These newly emerging demands have to be assessed closely as many of them are 
likely to conflict with data protection laws or other fundamental values. To initiate their 
assessment, a workshop has been organized. The workshop has combined a variety 
of stakeholders to evaluate all emerging demands and to get conflicting interests into 
intellectual exchange. Practicians and theoreticians have been asked to contribute. 

field have been included into the workshop program: Prof. Max Mühlhäuser (Technical 
University Darmstadt), Prof. Michael F. Goodchild (University of California, Santa Bar-
bara), Prof. Johann-Christoph Freytag (HU Berlin), Prof. Reynold Cheng (University of 
Hong Kong), and Prof. Christopher Gold (University of Glamorgan). The proceedings 
of QuaCon 2009 appeared in the Lecture Notes in Computer Science series [RFBD09].
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Committees

 4.2
Nexus researchers were involved in the organization of the following events:

 � 52. Photogrammetrische Woche, September 7 -11, 2009 (Organizer).
 � 6th IEEE Workshop on Context Modeling and Reasoning (CoMoRea) at Per-
Com’09,  April 13, 2009 (Web-Chair).

 � Advisory Board D21, Berlin (Member).
 � Advisory Board Galileo BW, Wirtschaftsministerium BW, Stuttgart (Member).
 � Advisory Board University Education Forum, Apple, Cupertino, USA (Member).
 � Board of Trustees German University in Cairo (GUC), Cairo, Egypt (Member)
 � Board of Trustees The ISPRS Foundation, Internationale Gesellschaft für Photo-
grammetrie und Fernerkundung, Washington D.C., USA (Chair).

 � Deutsche Geodätische Kommission (DGK), München (Member).
 � Editorial Advisory Board Bollettino di Geodesia e Scienze Affini, Florence, Italy 
(Member).

 � European Spatial Data Research organisation - EuroSDR (Vice President), Scien-
tific Steering Committee EuroSDR, Dublin, Ireland (Member).

 � First International Workshop on Quality of Context (QuaCon 09), June 25/26, 2009 
(Organizer, Editor of  Proceedings).

 � FORESEC´09, September 28, 2009 in Stockholm/Sweden (Coordinator).
 � IEEE Pacific Visualization Symposium, Peking, China, April 20-23, 2009 (Papers 
Co-Chair).

 � IEEE International Conference on Communications (ICC), Dresden, June 14-18, 
2009 (Vice Chairman Organizing Committee).

 � Industriekolloquium 2009: Kontextbezogene Systeme in der Industrie, November 
13, 2009 (Organizer).

 � ISPRS Workshop Laserscanning´09, Paris, France (Scientific Committee).

IT-developer, policemen, data protection officials, lawyers, politologists and ethicists 
participated in the workshop. The workshop has been organized jointly by the NEXUS 
group of the University of Stuttgart and by the group “Überwachungstechnologien” of 
the Gesellschaft für Informatik (GI).
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 � ISPRS Workshop CMRT´09 Object Extraction for 3D City Models, Road Databases 
and Traffic Monitoring - Concepts, Algorithms and Evaluation, Paris, France  (Sci-
entific Committee).

 � Location-Based Services in der Überwachung, December 2, 2009 in Stuttgart 
(Organizer).

 � Project Genauigkeit der Höhenmodellgenerierung, Deutsche Gesellschaft für Pho-
togrammetrie, Fernerkundung und Geoinformation e.V. (Chair, Coordinator).

 � Scientific Advisory Board Baden-Württemberg International (bw-i), Stuttgart 
(Chair).

 � Scientific Advisory Board DFG Project ArcheoInf, Ruhr-Universität, Bochum 
(Member).

 � Scientific Advisory Board Finnish Geodetic Institute (FGI), Helsinki, Finland 
(Member).

 � Scientific Advisory Board ISAC, Internationale Gesellschaft für Photogrammetrie 
und Fernerkundung, Washington D.C., USA (Member).

 � SIGINT´09, May 22 - 24, 2009 in Köln (Coordinator).
 � VDI-Fachausschusssitzung Digitaler Fabrikbetrieb, January 15, 2009 (Organizer).
 � Verwaltung, Analyse und Bereitstellung kontextbasierter Informationen (Work-
shop im Rahmen der 39. GI-Jahrestagung), Lübeck, September 29, 2009 (Chair).

 �Working Group Sensoren und Plattformen, Deutsche Gesellschaft für Photogram-
metrie, Fernerkundung und Geoinformation e.V. (Chair).

 �Workshop Cooperation and Self-Organization in Communication Networks (ITG 
5.2.4), Klagenfurt, June 29/30, 2009 (Co-Organizer).

 �Workshop Cognitive Radio (ITG 5.2.4), Hamburg, October 7, 2009 (Co-Organizer).
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