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Preface

The emergence of ubiquitous computing has started to create new environments
consisting of small, heterogeneous, and distributed devices that foster the social
interaction of users in several dimensions. Similarly, the upcoming social web and
social media technologies also integrate the user interactions in social networking
environments.

Social media and ubiquitous data are thus expanding their breadth and
depth. On the one hand, there are more and more social media applications;
on the other hand, ubiquitous sensors are becoming part of personal and so-
cietal life at larger scales, as well as the accompanying social computational
devices and applications. This can be observed in many domains and contexts,
including events and activities in business and personal life.

Understanding and modeling ubiquitous (and) social systems require novel
approaches and new techniques for their analysis. This book sets out to explore
this emerging space by presenting a number of current approaches and important
work addressing selected aspects of this problem. The individual contributions
of this book focus on problems related to the modeling and mining of ubiqui-
tous social media. Methods for mining, modeling, and engineering can help to
advance our understanding of the dynamics and structures inherent to systems
integrating and applying ubiquitous social media. Specifically, we advance on
the analysis of dynamics and behavior on social media and ubiquitous data,
e.g., concerning human contact networks or anomalous behavior. Furthermore,
we consider helpful preprocessing methods for ubiquitous data and also focus
on user modeling, privacy, and security aspects in order to address the user
perspective of the respective systems.

The papers presented in this book are revised and significantly extended ver-
sions of papers submitted to two related workshops: The Second International
Workshop on Mining Ubiquitous and Social Environments (MUSE 2011), which
was held on September 5, 2011, in conjunction with the European Conference
on Machine Learning and Principles and Practice of Knowledge Discovery in
Databases (ECML-PKDD 2011) in Athens, Greece, and the Second International
Workshop on Modeling Social Media (MSM’2011) that was held on October 9,
2011, in conjunction with IEEE SocialCom 2011 in Boston, USA. With respect
to these two complementing workshop themes, the papers contained in this vol-
ume form a starting point for bridging the gap between the social and ubiquitous
worlds: Both social media applications and ubiquitous systems benefit from mod-
eling aspects, either at the system level or for providing a sound data basis for
further analysis and mining options. On the other hand, data analysis and data
mining can provide novel insights into the user behavior in social media systems
and thus similarly enhance and support modeling prospects. In the following, we
briefly discuss the themes of these two workshops in more detail.
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Social Media Modeling: Social media applications such as blogs, microblogs,
wikis, news aggregation sites, and social tagging systems have pervaded the
Web and have transformed the way people communicate and interact with each
other online. In order to understand and effectively design social media systems,
we need to develop models that are capable of reflecting their complex, multi-
faceted socio-technological nature. Modeling social media applications enables us
to understand and predict their evolution, explain their dynamics or to describe
their underlying social-computational mechanics. Much of the user interfaces
used to access social media are difficult to use and do not translate well when
shown on a mobile device such as a mobile phone. Moreover, design of social
media on mobile devices is significantly different to creating PC-based or Web-
based social media applications. Also, social media applications are typically
modeled in an application-specific way and therefore there is no standardized
method of creating a user interface. User interface modeling in social media
can use a wide range of modeling perspectives such as justificative, explanative,
descriptive, formative, predictive models and approaches (statistical modeling,
conceptual modeling, temporal modeling, etc).

Ubiquitous Data Mining: Ubiquitous data require novel analysis methods
including new methods for data mining and machine learning. Unlike in tra-
ditional data-mining scenarios, data do not emerge from a small number of
(heterogeneous) data sources, but potentially from hundreds to millions of dif-
ferent sources. As there is only minimal coordination, these sources can overlap
or diverge in any possible way. In typical ubiquitous settings, the mining system
can be implemented inside the small devices and sometimes on central servers,
for real-time applications, similar to common mining approaches. Steps into this
new and exciting application area are the analysis of the collected new data,
the adaptation of well-known data-mining and machine-learning algorithms and
finally the development of new algorithms. The advancement of such algorithms
with their application in social and ubiquitous settings is one of the core contri-
butions of this book.

Concerning the range of topics, we broadly consider three main themes: com-
munities and networks in ubiquitous social media, mining approaches, and issues
of user modeling, privacy, and security.

For the first main theme, we focus on the dynamics and the behavior concern-
ing communities, anomalies, and human contact networks: We consider advanced
community mining and analysis methods with respect to both social media and
insights into ubiquitous human contact networks. Furthermore, network evalua-
tion and anomalous behavior are discussed. “Integrating Social Media Data for
Community Detection” by Jiliang Tang, Xufei Wang, and Huan Liu presents
an approach for combining different data sources available in social media (net-
works) for enhanced community detection. Martin Atzmueller, Stephan Doerfel,
Andreas Hotho, Folke Mitzlaff, and Gerd Stumme present related analysis and
approaches in “Face-to-Face Contacts at a Conference: Dynamics of Commu-
nities and Roles” in a conferencing scenario. Philipp Singer, Claudia Wagner,
and Markus Strohmaier discuss the evolution of content and social media in
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“Factors Influencing the Co-evolution of Social and Content Networks in Online
Social Media.” In “Mining Dense Structures to Uncover Anomalous Behavior
in Financial Network Data,” Ursula Redmond, Martin Harrigan, and Padraig
Cunningham discuss the discovery of anomalies in social networks and social
media.

Concerning the mining approaches in ubiquitous social media, we distinguish
explorative approaches for characterization and description, and mining meth-
ods for improving models, e.g., for interpolating ubiquitous data and for mod-
eling temporal effects. For the first dimension, “Describing Locations Using Tags
and Images: Explorative Pattern Mining in Social Media” by Florian Lemmerich
and Martin Atzmueller presents an explorative pattern-mining approach for char-
acterizing locations using tagging and image data. For the model-oriented tech-
niques, “Learning and Transferring Geographically Weighted Regression Trees
Across Time” by Annalisa Appice, Michelangelo Ceci, Donato Malerba, and An-
tonietta Lanza proposes a spatial data-mining method for geographicallyweighted
regression. After that the paper “Trend Cluster-Based Kriging Interpolation in
Sensor Data Networks” by Pietro Guccione, Annalisa Appice, Anna Ciampi, and
Donato Malerba describes an interpolation method for ubiquitous data acquired,
for example, in the context of pervasive sensor networks.

For user modeling, privacy, and security, we include a simulation approach
and the modeling of user interfaces targeting privacy and security aspects. Else
Nygren presents a simulation-based approach in “Simulation of User Partici-
pation and Interaction in Online Discussion Groups.” Next, Ricardo Tesoriero,
Mohamed Bourimi, Fatih Karatas, Pedro Villanueva, Thomas Barth, and Philipp
Schwarte discuss privacy and security issues in “Privacy and Security in Multi-
Modal UIs with Model-Driven Modeling.”

It is the hope of the editors that this book (a) catches the attention of an
audience interested in recent problems and advancements in the fields of social
media, online social networks, and ubiquitous data and (b) helps to spark a
conversation on new problems related to the engineering, modeling, mining, and
analysis of ubiquitous social media and systems integrating these areas.

We want to thank the workshop and proceedings reviewers for their careful
help in selecting and the authors for improving the provided submissions. We also
thank all the authors for their contributions and the presenters for the interesting
talks and the lively discussion at both workshops. Without these individuals we
would not have been able to produce such a book.

May 2012 Martin Atzmueller
Alvin Chin
Denis Helic

Andreas Hotho
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