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Preface

Welcome to the proceedings of the 4th European Conference on Smart Sens-
ing and Context hosted by the Centre for Communication Systems Research,
University of Surrey, in Guildford, UK.

Smart sensing and context are the key enablers for effective autonomous
systems, providing transparent technologies to realize the vision of ubiquitous
computing, intelligent services and networking. (Wireless) Sensor and actuator
networks, tightly integrated into the structure of the Internet provide the under-
lying manifestation of the physical world into the Internet of Things. Networked
sensors can infer context from raw data and capture user and application needs to
provide smart adaptive services. Higher-level context can be deducted locally or
remotely by combining and abstracting information from smart sensors. The 4th
European Conference on Smart Sensing and Context explored new techniques,
algorithms and architectures on utilizing context and context-aware services and
their applications. The conference builds on the success of the past editions held
in Zirich, Switzerland in 2008, in Kendal, UK in 2007 and in Enschede, The
Netherlands in 2006. EuroSSC is a forum to exchange ideas and to discuss the
most recent developments in smart sensing and context field. It explores the
latest findings and state-of-the-art developments in technology, covering human
and user aspects. The main topics discussed this year focused on embedded ap-
plications, context-aware platforms, context processing, semantic technologies,
mobile platforms and real-world deployment and exploitation scenarios. The de-
velopment of integrating sensor and actuator networks and context-platforms in
a wider scale setting has added a new dimension to global networks and has en-
abled users and applications to interact with the physical world more efficiently.
The vision of integrating millions of interconnected resources which are accessible
through different services to intermediate interaction between the physical world
and the digital world will form the structure of the future Internet and services
and will create a platform for networked knowledge. At the conference and also
during the poster and demo session research outcomes were presented with this
vision in mind. We hope the presented work and demonstrated systems will help
researchers and developers in this field to discuss and exchange innovative ideas
and plans. A total of 16 full papers were accepted to the conference. Each paper
received at least three peer reviews. The Program Co-chairs selected the accepted
papers based on their technical merit and the review reports. The conference
and proceedings were structured into six main tracks which discussed the key
themes addressed by EuroSSC 2009: activity recognition, information aspects
of context-aware sensor and actuator systems, context-aware service platforms,
Context processing, reasoning and fusion, real-world experiences with deployed
systems, and context-aware frameworks in mobile environments.



VI Preface

Amit Sheth from Kno.e.sis Center, Wright State University, and Marimuthu
Palaniswami from ARC Research Network on Intelligent Sensors, Sensor Net-
works and Information Processing (ISSNIP), the University of Melbourne, were
invited to give keynote speeches. Amit Sheth’s keynote was entitled “Comput-
ing for Human Experience: Semantics-Empowered Sensors, Services and Social
Computing on Ubiquitous Web.” He discussed how sensing, semantics, and social
computing work in concert to enrich the Web-based interactions; multisensory
devices, computing and ubiquitous connectivity involving multimodal informa-
tion engage transparency in human activities to enrich them in ways not possible
before. Marimuthu Palaniswami’s talk focused on “Large-Scale Sensor Network
Deployment: Research Challenges and Opportunities.” Marimuthu Palaniswami
presented different issues regarding deployment of large scale sensor networks—
making the transition from the lab to the real world—through case studies in
environmental monitoring and healthcare.

EuroSSC 2009 was sponsored by the EU FP-7 project SENSEI and also
had technical co-sponsorship by the IEEE United Kingdom and Ireland section.
We are thankful to the Centre for Communication Systems Research (CCSR)
at the University of Surrey, the Springer LNCS staff, the University of Surrey
Conference Office and the Wearable Computing Lab at ETH Ziirich for their
help in organizing this conference.

We owe special thanks to the 90 contributing authors and to the Technical
Program Committee members and reviewers of the papers. We would also like to
thank Safa Sway, who helped with the local arrangements and who worked hard
to make everything run smoothly and pleasantly. Our gratitude also extends to
numerous volunteers who helped us during the organization and running of this
conference.

September 2009 Payam Barnaghi
Klaus Moessner

Mirko Presser

Stefan Meissner



Organization

EuroSSC 2009 was organized by Centre for Communication Systems Research
(CCSR), University of Surrey.

Organizing Committee

General Chair

Payam Barnaghi CCSR, University of Surrey, UK

Program Co-chairs

Klaus Moessner CCSR, University of Surrey, UK
Mirko Presser CCSR, University of Surrey, UK
Stefan Meissner CCSR, University of Surrey, UK
Daniel Roggen ETH Ziirich, Switzerland

Clemens Lombriser ETH Ziirich, Switzerland

Paul Havinga University of Twente, The Netherlands
Gerd Kortuem Lancaster University, UK

Poster and Demo Chair

Clemens Lombriser ETH Ziirich, Switzerland

Local Co-organizers

Safa Sway CCSR, University of Surrey, UK
Stefan Meissner CCSR, University of Surrey, UK
Tarek Elsaleh CCSR, University of Surrey, UK

Technical Program Committee

Heikki Ailisto VTT, Finland

Marwan Al-Akaidi De Montfort University, UK

Nigel Baker University of the West of England, UK
Martin Bauer NEC, Germany

Luca Benini Universita di Bologna, Italy

Jesus Bernat Vercher Telefonica, Spain

Francois Carrez University of Surrey, UK

Jessie Dedecker Sirris, Belgium

Simon Dobson University College Dublin, Ireland
Henk Eertink Telematica Instituut, The Netherlands
Martin Elixmann Philips Research, Germany

Elisabetta Farella Universita di Bologna, Italy



VIII Organization

Dieter Fensel
Daniel Fitton
Elgar Fleisch
Patrik Floreen

Kaori Fujinami

Elena Gaura
Alexander Gluhak
Sandeep Gupta
Manfred Hauswirth
Alban Hessler
Theo Kanter

Julia Kantorovitch
Ralf Kernchen
Marc Langheinrich
Rodger Lea

Peter Leijdekkers
Maria Lijding
Feng Ling

Paul Lukowicz
Nirvana Meratnia
Florian Michahelles
Kevin Mills
Tatsuo Nakajima
Santosh Pandey
Christian Prehofer
Kay Romer

Kurt Rothermel
Kamran Sayrafian
Albrecht Schmidt
Wolfgang Schott
Mihail Sichitiu
Frank Siegemund

Tod Sizer
Vera Stavroulaki

Kristof van Laerhoven

Roberto Verdone
Matthias Wagner
Adrian Waller
Chen Xiang

Anna Zhdanova
Michele Zorzi

DERI, Austria

Lancaster University, UK

ETH Ziirich, Switzerland

Helsinki Institute for Information Technology,
Finland

Tokyo University of Agriculture and
Technology, Japan

Coventry University, UK

University of Surrey, UK

Arizona State University, USA

National University of Ireland, Ireland

NEC, Germany

Ericsson, Sweden

VTT, Finland

University of Surrey, UK

ETH Ziirich, Switzerland

University of British Columbia, USA

University of Technology Sydney, Australia

University of Twente, The Netherlands

Tsinghua University, China

University of Passau, Germany

University of Twente, The Netherlands

ETH Ziirich, Switzerland

NIST, USA

Waseda University, Japan

CISCO Systems, USA

Nokia Research Center, Finland

ETH Ziirich, Switzerland

University of Stuttgart, Germany

NIST, USA

University of Duisburg-Essen, Germany

IBM Research Ziirich, Switzerland

North Carolina State Univiversity, USA

European Microsoft Innovation Center,
Germany

Bell Labs, USA

University of Piraeus, Greece

Darmstadt University of Technology, Germany

University of Bologna, Italy

DoCoMo Euro-Labs, Germany

Thales Research and Technology, UK

Agency for Science, Technology and Research,
Singapore

FTW, Austria

University of Padova, Italy



Organization IX

Additional Reviewers

Majid Ghader University of Surrey, UK
Wei Wang University of Nottingham (Malaysia Campus),
Malaysia

Sponsoring Institutions

The EU FP-7 project SENSEI (http://www.sensei-project.eu/).
The IEEE United Kingdom and Ireland section co-technical sponsorship.



Table of Contents

Activity Recognition

Episode Segmentation Using Recursive Multiple Eigenspaces ..........
Aziah Ali, Surapa Thiemjarus, and Guang-Zhong Yang

Keep on Moving! Activity Monitoring and Stimulation Using Wireless
Sensor Networks . ... ..ot
Stephan Bosch, Mihai Marin-Perianu, Raluca Marin-Perianu,
Paul Havinga, and Hermie Hermens

Time-Lag as Limiting Factor for Indoor Walking Navigation...........
Andreas Riener, Markus Straub, and Alois Ferscha

Information Aspects of Context-Aware Sensor and
Actuator Systems

A Query Service for Raw Sensor Data ........... ... ... ... ... ......
Donall McCann and Mark Roantree

A Context Lifecycle for Web-Based Context Management Services . .. ..
Gearoid Hynes, Vinny Reynolds, and Manfred Hauswirth

Semantic Annotation and Reasoning for Sensor Data .................
Wang Wei and Payam Barnaghi

Context-Aware Service Platforms

Semantic Rules for Context-Aware Geographical Information
Retrieval . ... o
Carsten Kefler, Martin Raubal, and Christoph Wosniok

A Context Provisioning Framework to Support Pervasive and
Ubiquitous Applications . .......... ...t
Michael Knappmeyer, Nigel Baker, Saad Liaquat, and Ralf Tonjes

Context-Aware Recommendations on Mobile Services: The m:Ciudad
ADDProach . .. ...
Andreas Emrich, Alexandra Chapko, and Dirk Werth



XII Table of Contents

Context Processing, Reasoning and Fusion

Context Cells: Towards Lifelong Learning in Activity Recognition

SYSEEINS . .ottt 121
Alberto Calatroni, Claudia Villalonga, Daniel Roggen, and
Gerhard Troster

Automatic Event-Based Synchronization of Multimodal Data Streams
from Wearable and Ambient Sensors ........... .. .. .. ... ... ... 135
David Bannach, Oliver Amft, and Paul Lukowicz

Using Dempster-Shafer Theory of Evidence for Situation Inference ... .. 149
Susan McKeever, Juan Ye, Lorcan Coyle, and Simon Dobson
Real-World Experiences with Deployed Systems

Recognizing the Use-Mode of Kitchen Appliances from Their Current
ConSUMPLION . . . .ottt 163
Gerald Bauer, Karl Stockinger, and Paul Lukowicz

Wireless Sensor Networks to Enable the Passive House - Deployment
EXDPEriences . ... ... e 177
Tessa Daniel, Elena Gaura, and James Brusey

Context-Aware Frameworks in Mobile Environments

Mobile Context Toolbox: An Extensible Context Framework for S60
Mobile Phones. . ... 193
Jakob Eg Larsen and Kristian Jensen

Statistic-Based Context Recognition in Smart Car ................... 207
Jie Sun and Kejia He

Author Index . ... ... 219




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




