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Tuesday, June 15

09:30 - 17:00 Workshop on Ultra-Low-Cost Wireless Sensor Networks and their
Applications

13:15 - 17:10 The First International Workshop on Human Behavior Sensing
(HBS2010)

(The workshops are not included in this book.)

Wednesday, June 16
09:00 - 09:10 Opening

General Co-Chair Hartmut Hillmer
University of Kassel, DE

09:00 - 10:00 Keynote

Nanoscopy with focussed light

(This paper is not included in this book.)

S. Hell

Max Planck Institute and University of Géttingen, DE

10:20 - 12:00 Session 1 (Full papers): Distributed Services in Sensor Networks

Session Chair: S. Honda, Keio University, JP

Invited Talk 1 (10:20 - 11:00)

Smart Microchips for Intelligent Sensing 1
M. Ishida, T. Kawano, K. Sawada

Toyohashi University of Technology, JP

1-1 Experimentally Studying the Sensornet Point-to-Point Routing Techniques
Spectrum 6
K. Iwanickil, T. Azim?

YUniversity of Warsaw, PL, ®Stanford University, California, US
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TAA: Interference Aware Anticipatory Algorithm for Scheduling and Routing
Periodic Real-time Streams in Wireless Sensor Networks 14

S.M. Shahriar Nirjon, J.A. Stankovic, K. Whitehouse

University of Virginia, US

Predictive Dependency Constraint Directed Self-Healing for Wireless Sensor
Networks 22
J.Li*, Y. Wu?, J.A. Stankovic?, S.H. Son', Z. Zhong?, T. He?, B.W. Kim?, S.-S. Joo®

YUniversity of Virginia, US, 2University of Minnesota, US, ®Electronics and
Telecommunications Research Institute, Daejeon, KR

13:00 - 14:45 Session 2 :Industry

2-1

Session Chair: H. lwaoka, Kanazawa Institute of Technology, JP

Single Line Network Installation (SNI) — An New Installation Topology based
on Power Line Communication Technology 30

H. Krattenmacher, R. Hien

SEW Eurodrive GmbH & Co. KG, DE

Safety related position and speed detection 33
R. Thum

HIMA Paul Hildebrandt GmbH + Co KG, DE

Analysis of Overclocked Controller Area Network 37
|. Sheikh®, M. Short?, K. Yahya®

YUniversity of Leicester, UK, *University of Teeside, UK, NWFP University of
Engineering & Technology, Peshawar, PK

Basic VHDL Tests Conforming to IEC 61508 41
A. Hayek, M. Schreiber, J. Borcsok

University of Kassel, DE

Functional Safety: IEC 61511 and the industrial Implementation 45
B. Schrors

Bayer AG, DE

PFH-Calculation for Complex Safety Functions by Means of Generated Markov
Models 49

M. Blum, T. Mattes, F. Schiller
Technische Universitat Minchen, DE
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An Improved Discrete Probabilistic Localization Method (I-DPLM) in Wireless
Sensor Networks 53

B. Mamandipoor?, H. Shokri?
YIran University of Science and Technology, IR, 2Sharif University of Technology, IR

15:10 - 17:00 Session 3 (Short papers): Platforms, Integration, Applications

3-1

3-7

Xii

Session Chair: M. Bartels, University of Kassel, DE

dinam: A Wireless Sensor Network Concept and Platform for Rapid
Development 57

D. Gordon, M. Beigl, M.A. Neumann
TU Braunschweig, DE

Integration of Actuable MEMS in Networked Sensing Systems 61
A. Jakel, J. Clobes, Q. Li, V. Viereck, H. Hillmer
University of Kassel, DE

Chamaeleon — Exploiting Multiple Channels to Mitigate Interference 65
V. Iyer!, M. Woehrle?, K. Langendoen’
Delft University of Technology, NL, 2ETH Zurich, CH

Lifetime Optimization for Sensor Networks with Correlated Data Gathering 69
N. Abughalieh’, Y.-A. Le Borgne'?, A. Nowé?, K. Steenhaut*?

Wrije Universiteit Brussel, BE — ETRA Labs, ?Vrije Universiteit Brussel, BE - COMO
Labs, *Erasmus hogeschool Brussel — IWT Brussels, BE

Cooperative Game Theoretic Approach to Energy-Efficient Coverage in
Wireless Sensor Networks 73
C.D. Truong, M.A. Khan, F. Sivrikaya, S. Albayrak

Technische Universitat Berlin, DE

Dynamic Control of Data Measurement Intervals in a Networked Sensing
System using Neurocomputing 77
X. Wang, A. Jabbari, R. Laur, W. Lang

University of Bremen, DE

QoS-AODV6E: An Energy-Balancing QoS Routing Scheme for WSNs 81
W.-B. Péttner, O. Wellnitz, L. Wolf

Technische Universitat Braunschweig, DE
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A Concurrent Power Supply and Data Transmission Protocol for 2D
Communication Sensor System

A.O. Lim, T. Oota, Y. Kado, M.N. Shirazi, B. Zhang
National Institute of Information and Communications Technology, JP

QueueTrak: Automated Line Length Detection using a Wireless Sensor
Network

J. Alexander, M. Bocknek, K. Whitehouse

University of Virginia, US

Mélange: Supporting Heterogeneous QoS Requirements in Delay Tolerant
Sensor Networks

H. Liu, A. Srinivasan, K. Whitehouse, J.A. Stankovic

University of Virginia, US

Influence of relative position and pose between sensor and human on
respiration measurement with microwave Doppler sensor

H. Kubo, T. Mori, T. Sato
The University of Tokyo, JP

17:00 - 19:00 Demo and Poster Session

Thursday, June 17
09:00 - 10:20 Session 4 (Full papers): Novel Sensors and Architectures

Session Chair: R. Stoleru, Texas A&M University, US
Invited Talk II (09:00 - 09:40)

Computing Challenges for 21th Century's Energy Systems
(This paper is not included in this book.)

H. Vogt

SAP Research, DE

85
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93

97

Semiconductor laser based sensors for intelligently networking sensing systems 101

M. Ahmad, J. Sonksen, N. Storch, H. Krause, J. Shrestha, S. Blom, A. Pétzl,
B. Khudhair, H. Hillmer

University of Kassel, DE
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Design of an Architecture for Multiple Security Levels in Wireless Sensor
Networks 107

J. Lee!, S.H. Son?, M. Singhal®
'Korea Military Academy, KR, 2University of Virginia, US, ®University of Kentucky, US

10:40 - 12:00 Session 5 (Full papers): 2D Communication
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5-2

5-3

5-4

Session Chair: H. Shinoda, The University of Tokyo, JP

Two-Dimensional Communication of Networked Devices Through a Single
Conductive Surface 115

J. Rius
Universitat Politécnica de Catalunya, ES

Microwave Phased Array Sheet for Wireless Sensor Network 123
Y. Monnai, H. Shinoda
The University of Tokyo, JP

Challenging EMC problems on Two-Dimensional Communication Systems 130
N. Kobayashi, H. Fukuda, T. Tsukagoshi

NEC Corporation, JP

The Lower-Bound of Electromagnetic Leakage of 2D Wireless Power
Transmission 138
A. Noda, H. Shinoda

The University of Tokyo, JP

13:00 - 14:30 Session 6: Industry

6-1

6-2

Xiv

Session Chair: A. Yeh, National Tsing Hua University, TW

WiFi Implementation of Wireless Networked Control Systems 145
T.K. Refaat", R.M. Daoud"?, H.H. Amer", E.A. Makled"

'American University in Cairo, EG, 2’KAMA Trading-BOSCH, EG

Transmission Length Measurement for Error-free Optical Fiber Line Switching
System 149
T. Tsujimural, K. Yoshida?, K. Tanaka?, Y. Azuma®

1Saga University, JP, 2NTT Access Netword Service Systems Laboratories, JP



A Synchronized Wireless Mesh Network Model For Intelligent Lighting
Control: Case Study 153

L. Hardy, M. Gafen
Virtual Extension, IL

Evaluation of wireless sensor technologies in a firefighting environment 157
E. Schubert!, M. Scholz?

YWaldemar Winckel GmbH & Co. KG, DE, “TecO, Karlsruhe Institut fiir Technologie,
DE

A Survey on Organic Smart Labels for the Internet-of-Things 161
L. Weiss Ferreira Chaves®, C. Decker’

ISAP Research CEC Karlsruhe, DE, “Telecooperation Office (TecO), Karlsruhe Institute
of Technology (KIT), DE

A Pragmatic Architecture for Ad-hoc Sensing and Servicing of Industrial
Machinery 165
N.L. Fantana®, T. Riedel?

'ABB Corporate Research Center, DE, *TecO, University of Karlsruhe, DE

Friday, June 18
09:00 -10:20 Session 7 (Short papers): Sensors

Session Chair: S. Schudy, University of Kassel, DE
Invited Talk IIT (09:00 - 09:40)

Sensing inside Explosions: Thermal History Deduced from Microparticle
Luminescence 169
J.J. Talghader

University of Minnesota, US

High-resolution, Low-cost Microsensors for Networked Sensing Systems:
Optical Nanospectrometers with Nanoimprinted Cavities of Filter Arrays 171
X. Wang®, A. Albrecht’, S. Schudy®, T. Woit*®, V. Daneker', K. Schultz*, H.H. Mai*,

F. Kohler', S. Wittzack!, M. Bartels*?, H. Hillmer"?

YInstitute of Nanostructure Technologies and Analytics (INA), University of Kassel, DE,
2Center for Interdisciplinary Nanostructure Science and Technology (CINSaT),
University of Kassel, DE, *Opsolution NanoPhotonics GmbH, DE
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10:40 -

XVi

Optical Characterization of High-resolution Optical Nanospectrometers for
Networked Sensing Systems 175

A. Albrecht', H.H. Mai', V. Daneker*, X. Wang', S. Schudy', T. Woit*®, K. Schultz’,
C. Woidt}, O. Setyawati*?, F. Kéhler!, S. Wittzack®, M. Engenhorst’, M. Bartels™?,
H. Hillmer*?

YInstitute of Nanostructure Technologies and Analytics (INA), University of Kassel, DE,
2Center for Interdisciplinary Nanostructure Science and Technology (CINSaT),
University of Kassel, DE, *Opsolution NanoPhotonics GmbH, DE

Structuring of 2D Photonic Crystal on InP Membranes as Polarizing Element

for Optical MEMS Based Sensor Systems 179
R. Zamora, T. Kusserow, M. Wulf, K. Kanwar, B. Witzigmann, H. Hillmer

University of Kassel, DE

Tiny and autonomous IEEE1451 Sonic Anemometer to deploy in environmental
Wireless Sensor Network 183
J. Higuera, J. Polo

Universitat Politécnica de Catalunya, ES

12:00 Session 8 (Full papers): Energy-Efficient Sensor Networks

Session Chair: T. Kusserow, University of Kassel, DE

Performance of Energy-Efficient TDMA Schemes in Data-Gathering Scenarios
with Periodic Sources 187

C. Renner, V. Turau, C. Weyer

Hamburg University of Technology, DE

BEAM: A Burst-Aware Energy-Efficient Adaptive MAC Protocol for Wireless
Sensor Networks 195
M. Anwander, G. Wagenknecht, T. Braun, K. Dolfus

University of Bern, CH

Network Coding in Duty-Cycled Sensor Networks 203
R. Chandanala, R. Stoleru

Texas A&M University, US

TelosW: Enabling Ultra-Low Power Wake-On Sensor Network 211
G. Lu', D. De', M. Xu*, W.-Z. Song?, J. Cao?

Washington State University, US, “Hong Kong Polytechnic University, HK



13:00 — 14:00 Session 9 (Full papers): Programming and Applications

9-1

9-2

9-3

Session Chair: M. Beigl, University of Karlsruhe, DE

A Relaxed Synchronization Primitive for Macroprogramming Systems 219
T.W. Hnat, K. Whitehouse

University of Virginia, US

A flexible architecture for a robust indoor navigation support device for
firefighters 227
M. Scholz*, T. Riedel*, C. Decker?

TecO, University of Karlsruhe, DE, Init AG, DE

Collecting complex activity datasets in highly rich networked sensor
environments 233

D. Roggen®, A. Calatroni®, M. Rossi', T. Holleczek®, K. Férster!, G. Troster”,
P. Lukowicz?, D. Bannach?, G. Pirkl?, A. Ferscha®, J. Doppler®, C. Holzmann?,
M. Kurz®, G. Holl?, R. Chavarriaga*, H. Sagha®, H. Bayati*, M. Creatura®, J. Millan*

“Wearable Computing Laboratory, ETH Zirich, CH, 2University of Passau, DE,
%Johannes Kepler University Linz, AT, “Ecole Polytechnique Fédérale de Lausanne, CH,
>University of Genova, IT

14:20 — 16:10 Session 10 (Short papers): Context and Frameworks

10-1

10-2

10-3

104

Session Chair: C. Decker, University of Karlsruhe, DE

The Optimization of Sensor Arrangement and Feature Selection in Activity
Recognition 241

R. Urushibata, T. Mori, M. Shimosaka, H. Noguchi, T. Sato

The University of Tokyo, JP

Rupeas: Ruby Powered Event Analysis DSL 245
M. Woehrle?, C. Plessl?, L. Thiele*

'ETH Zurich, CH, “University of Paderborn, DE

Distributed regression for high-level feature extraction in wireless sensor
networks 249

Y.-A. Le Borgne , A. Nowé, N. Abughalieh, K. Steenhaut
Vrije Universiteit Brussel, BE

TinyAdapt: An Adaptation Framework for Sensor Networks 253
D. Minder, M. Handte, P. Marrén
University of Duisburg-Essen, DE

XVii



10-5

10-6

10-7

10-8

10-9
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16:10 —

XViii

A Framework for the Detection and Interaction with Pedestrian and Objects in
an Unknown Environment 257

A. Moro'?, K. Terabayashi®®, K. Umeda®®, E. Mumolo*
University of Trieste, IT, 2Chuo University, JP, *CREST, JST, JP

Framework for Search Application based on Time Segment of Sensor Data in
Home Environment 261

H. Noguchi, T. Mori, T. Sato

The University of Tokyo, JP

A Model Driven Internet of Things 265
T. Riedel}, D. Yordanov?, N. Fantana?, M. Scholz?, C. Decker!

TecO, Karlsruhe Institute of Technology, DE, ABB Corporate Research Center, DE
Uninterruptible Data Supply for Sustainable Context Aware System 269
N. Namatame, J. Nakazawa, K. Takashio, H. Tokuda

Keio University, JP

Symbolic space modeling based on WiFi network data analysis 273
K. Baras', A. Moreira®

YUniversity of Madeira, PT, ?University of Minho, PT

Time Locality: A Novel Parameter for Quality of Context 277
N. Klein, K. David

University of Kassel, DE

Why Collisions Happen: A Pathology of CSMA for Wireless Sensor Networks in
High Contention 281

H. Agbota
Lancaster University, UK

16:15 Closing
Michael Beigl, University of Karlsruhe, DE
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D05
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D07
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Wireless-Sensor System 286
S. Schéfer, J. Borcsok
University of Kassel, DE

Sefca, a tool for education and development 289
C. Niemand, M. Westmeier, B. Herwig, J. Borcsok

University of Kassel, DE

Development of an OPC Based Maintenance System for Process Observation
and Sensor Control Using Matlab®/Simulink® 293
W. Chaaban, M. Schwarz, J. Bércsok

University of Kassel, DE

A modifiable Coding Rule-Checker for an Automatic Code Generator in Sensor
Systems 297
H. Sheng, J. Borcsok

University of Kassel, DE

Elevator Demonstrator with Two Independent Cabins in One Single Shaft 301
K. Liebermann, J. Borcsok

University of Kassel, DE

Sensor Control Module for Safety Applications 305
B. Batchuluun, J. Borcsok

University of Kassel, DE

Small PLC-Sensor-System with Hall-Sensor 308
V. Rezaei, J. Borcsok

University of Kassel, DE

Optical Sensor System for Surface Analysis 310
E. Fuchs?, Zh. Yordanov!, M. Andiel?, J. Borcsok*

YUniversity of Kassel, DE, *Kleinknecht GmbH & Co. KG, DE

Dual-rate overclocking in CAN networks: a soft-core controller prototype 314
M. Short', 1. Sheikh?

Teesside University, UK, 2University of Leicester, UK

IEEE 802.15.4 packet analysis with Wireshark and off-the-shelf hardware 318
W.-B. Péttner, L. Wolf

Technische Universitat Braunschweig, DE
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ORGA: Visualize Sensor Data Information by Augmented Reality without
Visual Marker 322

Y. Karatsu, J. Nakazawa, K. Takashio, H. Tokuda
Keio University, JP

Mobility Assisted Adaptive Sampling in Wireless Sensor Networks 326
P. Szczytowski, F.K. Shaikh, V. Sachidananda, A. Khelil, N. Suri

Technische Universitat Darmstadt, DE

Integration of Actuable MEMS in Networked Sensing Systems (additional to NA
paper 3 —2)

A. Jakel, J. Clobes, Q. Li, V. Viereck, H. Hillmer

University of Kassel, DE

Optical Characterization of High-resolution Optical Nanospectrometers for NA
Networked Sensing Systems (additional to paper 7 — 2)

A. Albrecht', H.H. Mai*, V. Daneker*, X. Wang®, S. Schudy', T. Woidt"* K. Schultz?,
C. Woidt', O. Setyawati'* F. Kéhler*, S. Wittzack®, M. Engenhorst!, M. Bartels™?,
H. Hillmer*?

YUniverstiy of Kassel, DE, “Center for Interdisciplinary Nanostructure Science and
Technology (CINSaT), DE, *Opsolution NanoPhotonics GmbH, DE

Safety related position and speed detection (additional to paper 2 - 2) NA
R. Thum

HIMA Paul Hildebrandt Gmbh + Co KG, DE

Single Line Network Installation (SNI) — An New Installation Topology based NA
on Power Line Communication Technology (additional to paper 2 — 1)

H. Krattenmacher, R.

SEW Eurodrive Gmbh & Co KG, DE

A Synchronized Wireless Mesh Network Model For Intelligent Lighting NA
Control: Case Study (additional to paper 6 — 3)

L. Hardy, M. Gafen

Virtual Extension, IL

Prototyping Wireless Views: An MVC-based 6LowPAN Architecture NA
(additional to paper 9 —2)

M. Scholz

TecO, Karlsruhe Institute of Technology, DE
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T. Riedel
TecO, University of Karlsruhe, DE

RW-Link: Connection of Things 330
M. Miyazaki', R. Nakata', M. Iwai?, Y. Tobe'?

Tokyo Denki University, JP, °The University of Tokyo, JP, 3CREST, Japan Science and
Technology Agency, JP

A Method of Optimal Path Routing for Visually Handicapped 332
K. Suganuma, T. lwamoto, M. Matsumoto

Toyama Prefectural University, JP

Local Sensitivity of Integrated Photodiodes in Optoelectronic ASICs 334
H. Luo, U. Ricklefs

University of Applied Sciences Giessen, DE

Energy-Efficiency of Aggregation in Wireless Sensor Networks — A Practical
Evaluation 336
J. Wilke

Institute of Telematics, Karlsruhe Institute of Technology (KIT), DE

TScan : A Practical Micro-Climate Sensor Network 338
T. Kagamoto®, A. Takagi', Y. Namiki', N. Thepvilojanapon®?, Y. Tobe*

Tokyo Denki University,JP, ?Mie University, JP, 3CREST, Japan Science and
Technology Agency, JP

An Approach to Robust Sensor Network Localization 340
J. Schmid, T. Anselm, M. Mairbaeurl, W. Stork and K.D. Mueller-Glaser

Institute for Information Processing Technology (ITIV), Karlsruhe Institute of
Technology (KIT), DE

Security and Safety Aspects and Models in Industrial Safety Related Systems 342
E. Ugljesa

University of Kassel, DE

SIPHON: A mechanism for code update on logical groups using multiple
gateways 344
M.R. Butt}, Q. Taj!, S. Adnan?, A.H. Akbar"

University of Engineering and Technology, Lahore, PK, %Islamic International
University Islamabad, PK.
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