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Message from the General Chair

Welcome to DCOSS 2006 — the second version of the meeting series. DCOSS
focuses on distributed computing issues in large-scale networked sensor systems,
including systematic design techniques and tools, algorithms, and applications.

I am indebted to the Program Chair, Phil Gibbons, for his efforts in handling
the review process and composing the technical program. I appreciate his lead-
ership in putting together a strong and diverse Technical Committee to address
various aspects of this interdisciplinary area. I would also like to thank him for
his input in resolving a number of meeting-related issues.

I would like to thank all of the authors who submitted papers, our invited
speakers, the external referees we consulted, the Vice Chairs and the members
of the Program Committee.

I would like to thank Sotiris Nikoletseas for his efforts as the Workshop Chair
for DCOSS 2006.

Several volunteers assisted me in putting together the meeting. I would like to
thank Jim Reich for handling the poster session, Wendi Heinzelman for publiciz-
ing the event, Amol Bakshi for handling Web-based publicity, Loren Schwiebert
for handling the student scholarships, Jie Wu for interfacing with IEEE TCDP
for student scholarships and Yang Yu for his assistance in putting together these
proceedings. Special thanks go to Amol Bakshi for his invaluable input in decid-
ing the meeting focus, format and local arrangements.

I would like to thank Jose Rolim, DCOSS Steering Chair for inviting me to
be the General Chair. Indeed, it was a pleasure working with him and with Jie
Wu, Vice General Chair. Their invaluable input in putting together the meeting
program and in shaping the meeting series is gratefully acknowledged.

I would like to acknowledge support from the IEEE Technical Committee on
Distributed Processing and from the Centre Universitaire d’Informatique of the
University of Geneva.

Rosine Sarafian, our administrative coordinator, deserves special thanks for
her assistance with local arrangements.

The field of networked sensor systems is rapidly evolving. It is my contin-
ued hope that this meeting series serve as a forum for researchers from various
aspects of this interdisciplinary field to interact and in particular to offer oppor-
tunities for those working in algorithmic, theoretical and high-level aspects to
interact with those addressing challenging issues in complementary areas such as
wireless networks, communications and systems composed of these underlying
technologies.

I hope you enjoy the technical sessions as well as San Fransisco.

June 2006 Viktor K. Prasanna



Message from the Program Chair

This volume contains the 33 full papers presented at the Second IEEE Interna-
tional Conference on Distributed Computing in Sensor Systems (DCOSS 2006),
which took place in San Francisco, California, during June 18-20, 2006. These
papers were selected by the Program Committee from 87 submissions received
in response to the call for papers. Submissions were received from 18 countries
across 5 continents, and directed to one of three tracks: algorithms, applications,
or systems. Each track had its own Program Committee that reviewed the pa-
pers and recommended either “accept”, “reject”, or “accept if room”. In a joint
meeting between the Vice Chairs and myself we reviewed and discussed this
latter category of papers to arrive at the final program.

DCOSS 2006 presentations were arranged into seven sessions, ranging from
Data Aggregation and Dissemination to Programming Support and Middleware
to Lifetime Maximization. Papers from the three tracks were intermixed within
the sessions. Other highlights of the conference included keynote talks by Leo
Guibas and Bill Kaiser, two workshops and a poster session.

I would like to add my thanks to Viktor’s to all the DCOSS organizers,
the authors, the external reviewers, and the Program Committee members. I
am especially indebted to the Program Vice Chairs Tarek Abdelzaher, James
Aspnes, and Ramesh Rao for their efforts in forming and running the three track
Program Committees. The 44 Program Committee members are at universities
and research labs from 12 different countries, further evidence that DCOSS is
truly an international conference. The quality of the program reflects positively
on the expertise and dedication of the Vice Chairs and Program Committee
members.

Finally, it was a pleasure working with Viktor Prasanna, General Chair, and
José Rolim, Steering Committee Chair, who both worked tirelessly to ensure the
success of DCOSS 2006.

June 2006 Phillip B. Gibbons



Organization

General Chair

Viktor K. Prasanna University of Southern California, USA

Vice General Chair

Jie Wu Florida Atlantic University, USA

Program Chair

Phillip B. Gibbons Intel Research, Pittsburgh, USA

Program Vice Chairs

Algorithms

James Aspnes Yale University, USA

Applications

Ramesh Rao University of California at San Diego and
Calit2, USA

Systems

Tarek Abdelzaher University of Illinois, Urbana Champaign, USA

Steering Committee Chair

Jose Rolim University of Geneva, Switzerland

Steering Committee

Sajal Das University of Texas at Arlington, USA

Josep Diaz UPC Barcelona, Spain

Deborah Estrin University of California, Los Angeles, USA

Phillip B. Gibbons Intel Research, Pittsburgh, USA

Sotiris Nikoletseas University of Patras and CTI, Greece

Christos Papadimitriou University of California, Berkeley, USA

Kris Pister University of California, Berkeley, and Dust,
Inc., USA

Viktor Prasanna University of Southern California, Los Angeles,

USA



VIII Organization

Poster Chair

Jim Reich Palo Alto Research Center, USA

Workshops Chair

Sotiris Nikoletseas University of Patras and CTI, Greece

Proceedings Chair

Yang Yu Motorola Labs, USA

Publicity Co-chairs

Wendi Heinzelman University of Rochester, USA
Amol Bakshi University of Southern California, USA

Finance Chair

Germaine Gusthiot University of Geneva, Switzerland

Student Scholarships Chair

Loren Schwiebert Wayne State University, USA

Sponsoring Organizations

IEEE Computer Society Technical Committee on Parallel Processing
(TCPP)

IEEE Computer Society Technical Committee on Distributed Processing
(TCDP)

Held in Cooperation with

ACM Special Interest Group on Computer Architecture (SIGARCH)
ACM Special Interest Group on Embedded Systems (SIGBED)

European Association for Theoretical Computer Science (EATCS)
IFIP WG 10.3



Program Committee

Costas Busch
Edgar Chavez
Bogdan Chlebus
Shlomi Dolev
Alfredo Ferro
Stefan Fischer
Mohamed Gouda
Tian He

Wendi Heinzelman
Jennifer Hou
Anura Jayasumana
Dariusz Kowalski
Bhaskar Krishnamachari
Phil Levis

Jie Liu

Julia Liu
Chenyang Lu
Haiyun Luo
Rajeev Motwani

C. Siva Ram Murthy
Radhika Nagpal
Suman Nath
Sotiris Nikoletseas
Boaz Patt-Shamir
Pino Persiano
John Regehr
Andrea Richa
Kurt Rothermel
Andreas Savvides
Christian Scheideler
Maria Jose Serna
Devavrat Shah
Vikram Srinivasan
Mani Srivastava
Jack Stankovic
Ivan Stojmenovic
Gaurav Sukhatme
Violet R. Syrotiuk
Nalini Venkatasubramanian
Chieh-Yih Wan
Stephen Wicker
Peter Widmayer
Yinyu Ye

Ying Zhang

Organization

Rensselaer Polytechnic Institute, USA
University of Michoacana, Mexico
University of Colorado at Denver, USA
Ben-Gurion University of the Negev, Israel

University of Catania, Italy

University of Luebeck, Germany
University of Texas at Austin, USA
University of Minnesota, USA

University of Rochester, USA

IX

University of Illinois, Urbana Champaign, USA

Colorado State University, USA

University of Liverpool, UK

University of Southern California, USA

Stanford University, USA
Microsoft Research, USA

Palo Alto Research Center, USA
Washington University in St. Louis, USA

University of Illinois, Urbana Champaign, USA

Stanford University, USA
IIT Madras, India

Harvard University, USA
Microsoft Research, USA

University of Patras and CTI, Greece

Tel-Aviv University, Israel
University of Salerno, Italy
University of Utah, USA

Arizona State University, USA
University of Stuttgart, Germany

Yale University, USA

Technical University of Munich, Germany

UPC Barcelona, Spain

Massachusetts Institute of Technology, USA
National University of Singapore, Singapore
University of California, Los Angeles, USA

University of Virginia, USA
University of Ottawa, Canda

University of Southern California, USA
Arizona State University, USA
University of California, Irvine

Intel Research, USA
Cornell University, USA
ETH Zurich, Switzerland
Stanford University, USA

Palo Alto Research Center, USA



X Organization

Referees

Rida Bazzi
Karthik Dantu
Hen Fitoussi
Yinnon Haviv
Ronen Kat
Philip Kuryloski
Michael Margaliot
Pedro Marron
Darryl Morrel
Melih Onus
Sameer Pai

Rami Puzis

Hui Qu

Marina Sadetsky
Elad Schiller
Allon Shafrir
Christina Tavoularis
Hector Tejeda
Nir Tzachar
Donglin Xia
Reuven Yagel
Xin Zhang

Limor Lahiani

Olga Brukman

Bodhi Priyantha
Toannis Chatzigiannakis
Tassos Dimitriou
Athanassios Kinalis
Dennis Pfisterer
Young-ri Choi

Maria Blesa



Table of Contents

Evaluating Local Contributions to Global Performance in Wireless
Sensor and Actuator Networks
Christopher J. Rozell, Don H. Johnson ............ ... .. ... ..... 1

Roadmap Query for Sensor Network Assisted Navigation in Dynamic
Environments

Sangeeta Bhattacharya, Nuzhet Atay,

Gazihan Alankus, Chenyang Lu, O. Burchan Bayazit,

Gruia-Catalin Romam ... ...... ... 17

Stabilizing Consensus in Mobile Networks
Dana Angluin, Michael J. Fischer,
Hong Jiang . ....... .. 37

When Birds Die: Making Population Protocols Fault-Tolerant
Carole Delporte-Gallet, Hugues Fauconnier, Rachid Guerraou,
Eric Ruppert ... ..o o1

Stochastically Consistent Caching and Dynamic Duty Cycling for
Erratic Sensor Sources
Shanzhong Zhu, Wei Wang,
Chinya V. Ravishankar ....... ... .. i 67

Distributed Model-Free Stochastic Optimization in Wireless Sensor
Networks
Daniel Yagan, Chen-Khong Tham . ........... .. ... 85

Agimone: Middleware Support for Seamless Integration of Sensor
and IP Networks
Gregory Hackmann, Chien-Liang Fok, Gruia-Catalin Roman,
Chenyang Lu ... ..o e 101

Gappa: Gossip Based Multi-channel Reprogramming for Sensor Networks
Limin Wang, Sandeep S. Kulkarni .. ... .. .. ... ... ... ... ... 119

The Virtual Pheromone Communication Primitive
Leo Szumel, John D. QWENS . ... ..o 135

Logical Neighborhoods: A Programming Abstraction for Wireless
Sensor Networks
Luca Mottola, Gian Pietro Picco ......... ... .. .. 150



XII Table of Contents

Y-Threads: Supporting Concurrency in Wireless Sensor Networks
Christopher Nitta, Raju Pandey,

Yann Ramin . ... ... .. e

Comparative Analysis of Push-Pull Query Strategies for Wireless
Sensor Networks

Shyam Kapadia, Bhaskar Krishnamachari ........... .. ... ... ...

Using Data Aggregation to Prevent Traffic Analysis in Wireless Sensor
Networks
William Conner, Tarek Abdelzaher,

Klara Nahrstedt . ... ... .. . i

Efficient and Robust Data Dissemination Using Limited Extra Network
Knowledge
Ioannis Chatzigiannakis, Athanasios Kinalis,

Sotiris NIkoletseas .. ... ... ... ..

Distance-Sensitive Information Brokerage in Sensor Networks
Stefan Funke, Leonidas J. Guibas, An Nguyen,

Yusu Wang ...

Efficient In-Network Processing Through Local Ad-Hoc Information
Coalescence
Onur Savas, Murat Alanyali,

Venkatesh Saligrama . ....... .. .. . . .

Distributed Optimal Estimation from Relative Measurements for
Localization and Time Synchronization
Prabir Barooah, Neimar Machado da Silva,

Joao P. Hespanha . .......... ...

GIST: Group-Independent Spanning Tree for Data Aggregation in
Dense Sensor Networks
Lujun Jia, Guevara Noubir, Rajmohan Rajaraman,

Ravi Sundaram . ... ... ..

Distributed User Access Control in Sensor Networks

Haodong Wang, Qun Li . ........ ...

Locating Compromised Sensor Nodes Through Incremental Hashing
Authentication
Youtao Zhang, Jun Yang, Lingling Jin,

Weigia Li . ..o



Table of Contents XIII

COTA: A Robust Multi-hop Localization Scheme in Wireless Sensor
Networks
Yawen Wei, Zhen Yu, Yong Guan ............ ... .. .. ... ... .. 338

Contour Approximation in Sensor Networks
Chiranjeeb Buragohain, Sorabh Gandhi, John Hershberger,
Subhash SUTt ... 356

A Distortion-Aware Scheduling Approach for Wireless Sensor Networks
Periklis Liaskovitis, Curt Schurgers . ....... .. .. ... .. ... .. ... ... 372

Optimal Placement and Selection of Camera Network Nodes for Target
Localization

Ali O. Ercan, Danny B. Yang, Abbas El Gamal,

Leonidas J. Guibas . ... ... ..o 389

An Optimal Data Propagation Algorithm for Maximizing the Lifespan
of Sensor Networks
Aubin Jarry, Pierre Leone, Olivier Powell,
Jos€ Rolim ... ... o 405

Lifetime Maximization of Sensor Networks Under Connectivity and
k-Coverage Constraints
Wei Mo, Daji Qiao, Zhengdao Wang ....... ..., 422

Network Power Scheduling for TinyOS Applications
Barbara Hohlt, Eric Brewer . ........ ... . 443

Approximation Algorithms for Power-Aware Scheduling of Wireless
Sensor Networks with Rate and Duty-Cycle Constraints
Rajgopal Kannan, Shuangging Wei .. ... .. .. . . .. 463

MobiRoute: Routing Towards a Mobile Sink for Improving Lifetime in
Sensor Networks
Jun Luo, Jacques Panchard, Michat Pidrkowski,
Matthias Grossglauser, Jean-Pierre Hubauzr ................. ... ... 480

SenCar: An Energy Efficient Data Gathering Mechanism for Large
Scale Multihop Sensor Networks
Ming Ma, Yuanyuan Yang .. ... i 498

A Distributed Linear Least Squares Method for Precise Localization
with Low Complexity in Wireless Sensor Networks
Frank Reichenbach, Alexander Born, Dirk Timmermann,
Ralf Bill .. .o 514



X1V Table of Contents

Consistency-Based On-line Localization in Sensor Networks
Jessica Feng, Lewis Girod, Miodrag Potkonjak ..................... 529

The Robustness of Localization Algorithms to Signal Strength Attacks:

A Comparative Study
Yingying Chen, Konstantinos Kleisouris, Xiaoyan Li, Wade Trappe,
Richard P. Martin .. ...... . 546

Author Index . ... .. . 565




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /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 /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /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 (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice




