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PerCom WiP 2016: 2016 IEEE International
Conference on Pervasive Computing and
Communications Work in Progress - Program

Welcome and Committees

WiP session (parallel)

Transportation Mode Detection Using Kinetic Energy Harvesting Wearables....1
Guohao Lan (University of New South Wales, Australia); Weitao Xu (University of Queensland,
Australia); Sara Khalifa and Mahbub Hassan (University of New South Wales, Australia); Wen Hu
(the University of New South Wales (UNSW) & CSIRO, Australia)

Toward Automated Vulnerability Monitoring Using Open Information and Standardized Tools....5
Takeshi Takahashi (National Institute of Information and Communications Technology, Japan);
Daisuke Miyamoto (The University of Tokyo, Japan); Koji Nakao (NICT, Japan)

Measurement and Analysis of Tips in Foursquare....9
Yang Chen, Yuxi Yang and Jiyao Hu (Fudan University, P.R. China); Chenfan Zhuang (Malong
Technologies, Co. Ltd., P.R. China)

CalNag: Effortless Multiuser Calorie Tracking....13
Neeraj Kumar and Consuelo Lopez (University of California, Irvine, USA); Clara Caldeira
(University of California, Irvine & CAPES, USA); Swanand Pethe, Bixia Si and Alfred Kobsa
(University of California, Irvine, USA)

Towards Probabilistic Localization Using Airborne Mobile Anchors....17
Izanoordina Ahmad (University of Queensland & CSIRO Australia, Australia); Neil W Bergmann
(University of Queensland, Australia); Raja Jurdak and Branislav Kusy (Commonwealth Scientific
and Industrial Research Organisation (CSIRO) ICT Centre, Australia)

Tree-structured Classifier for Acceleration-based Activity and Gesture Recognition on
Smartwatches....21
Joseph Korpela and Takuya Maekawa (Osaka University, Japan); Julien Eberle (EPFL,
Switzerland); Dipanjan Chakraborty (IBM Research India, Japan); Karl Aberer (EPFL,
Switzerland)

LightSense: Exploiting Smart Bulbs for Practical Multimodal Localization....25
Huynh Nguyen, Archan Misra and Youngki Lee (Singapore Management University, Singapore)

HOI-Loc: Towards Unobstructive Human Localization with Probabilistic Multi-Sensor Fusion....29
Wenjie Ruan (the University of Adelaide, Australia); Quan Z. Sheng (University of Adelaide,
Australia); Lina Yao (The University of Adelaide, Australia); Lei Yang (Tshinghua University, P.R.
China); Tao Gu (RMIT University, Australia)



Towards Unsupervised Measurement of Assembly Work Cycle Time by Using Wearable Sensor....33
Daisuke Nakai and Takuya Maekawa (Osaka University, Japan); Yasuo Namioka (Toshiba
Corporation, Japan)

A Context-based Privacy Preserving Framework for Wearable Visual Lifeloggers....37
Eisa Zarepour (University of New South Wales, Australia); Mohammadreza Hosseini (School of
Computer Science and Engineering, University of New South Wales, Australia); Salil S Kanhere
(The University of New South Wales, Australia); Arcot Sowmya (University of New South Wales,
Australia)

Secure Key Generation and Distribution Protocol for Wearable Devices....41
Girish Revadigar (School of Computer Science and Engineering, UNSW Australia & NICTA
Australia, Australia); Chitra Javali (School of Computer Science and Engineering, UNSW Australia
& Data61|CSIRO, Australia); Weitao Xu (University of Queensland, Australia); Wen Hu (the
University of New South Wales (UNSW) & CSIRO, Australia); Sanjay Jha (University of NSW,
Australia)

Analysis of Fog Model Considering Computing and Communication Latency in 5G Cellular
Networks....45
Krittin Intharawijitr and Katsuyoshi lida (Tokyo Institute of Technology, Japan); Hiroyuki Koga
(The University of Kitakyushu, Japan)

Offloading Smartphone Firewalling Using OpenFlow-capable Wireless Access Points....49
Daisuke Miyamoto and Ryo Nakamura (The University of Tokyo, Japan); Takeshi Takahashi
(National Institute of Information and Communications Technology, Japan); Yuji Sekiya (The
University of Tokyo, Japan)

Securing Pervasive Systems Against Adversarial Machine Learning....53
Brent Lagesse, Cody Burkard and Julio Perez (University of Washington Bothell, USA)

Autonomous, Lightweight Calibration of Visual Sensor Networks with Dense Coverage....57
Jennifer Simonjan (Alpen-Adria-Universitit Klagenfurt, Austria); Bernhard Rinner (Alpen Adria
Universitat Klagenfurt, Austria)

Preliminary Investigation of Unconstrained Person Identification for Tabletops Using Soft
Biometrics....61
Akira Masuda (Graduate School of Information Science and Technology, Osaka University, Japan);
Takuya Maekawa (Osaka University, Japan); Yasuo Namioka (Toshiba Corporation, Japan)

A Bandwidth Reallocation Scheme to Improve Fairness and Link Utilization in Data Center
Networks....65
Yusuke Ito (University of Kitakyushu, Japan); Hiroyuki Koga (The University of Kitakyushu,
Japan); Katsuyoshi Iida (Tokyo Institute of Technology, Japan)

Message of Interest: A Framework of Location-Aware Messaging for an Indoor Environment....69
Eun-Jeong Shin, Dhrubajyoti Ghosh, Apoorva Gupta, Gurinder Pal Singh, Navneet Joshi and
Alfred Kobsa (University of California, Irvine, USA)



uBeacon: Configuration Based Beacon Tracking....73
Rohit Malhotra, Ajey Dheenrajappa, Gaurav Gupta, Prateek Jain and Sanket Subhash Khanwalkar
(University of California Irvine, USA); Alfred Kobsa (University of California, Irvine, USA)

ABC3D - Using an Augmented Reality Mobile Game to Enhance Literacy in Early Childhood....77
Arjun Bhadra, Jamie Brown, Han Ke, Calvin Liu, Xikui Wang, Alfred Kobsa and Eun-Jeong Shin
(University of California, Irvine, USA)



PerCom Demos 2016: 2016 IEEE International
Conference on Pervasive Computing and
Communications Demonstrations - Program

Welcome and Committees

Demo one minute madness
Demo session (parallel)

Live Objects: A System for Infrastructure-less Location-based Services....81
Arata Miyamoto (Toshiba Corporation, Japan); Valerio Panzica La Manna and V. Michael Bove, Jr.
(MIT, USA)

uDrop: Pushing Drop-Box to the Edge of Mobile Network....84
Fangzhou Jiang (National ICT Australia & UNSW, Australia); Kanchana Thilakarathna and Sirine
Mrabet (NICTA, Australia); Mohamed Ali Kaafar (NICTA & NICTA Australia, Australia)

An Ensemble-Level Programming Model with Real-Time Support for Multi-Robot Systems....87
Shan Jiang (The Hong Kong Polytechnic University, P.R. China); Junbin Liang (Central South
University of China, P.R. China); Jiannong Cao (Hong Kong Polytechnic Univ, Hong Kong); Rui
Liu (The Hong Kong Polytechnic University, P.R. China)

PreventDark: Automatically Detecting and Preventing Problematic Use of Smartphones in
Darkness....90
Wenjie Ruan (the University of Adelaide, Australia); Quan Z. Sheng (University of Adelaide,
Australia); Lina Yao (The University of Adelaide, Australia); Nguyen Khoi Tran (University of
Adelaide, Australia); Yu Chieh Yang (Adelaide University, Australia)

Demonstrating HighFiveLive: A Mobile Application for Recognizing Symbolic Gestures....93
Jack Bandy (Wheaton College, USA); Jamie Payton (University of North Carolina at Charlotte,
USA); Jonathan S Knighten (Cornell University, USA)

HoTAAL: Home of Social Things Meet Ambient Assisted Living....96
Asangi Jayatilaka (The University of Adelaide, Australia); Yang Su (University of Adelaide,
Australia); Damith C. Ranasinghe (The University of Adelaide, Australia)

PULSE: An Infrastructure for Collection of Audience Heartbeats for Music Visualization....99
Joe Geigel, Peizhao Hu, Ashita Khetan, Minseok Kwon, Susan Lakin, Veronica Lin, Robert
McCartney, Stephen Petoniak, Matthew Tidridge and Katie Verrant (Rochester Institute of
Technology, USA)



Household Energy Intelligent Control and Management Study Basing on Smart Socket....N/A
Kexu Zou, Wei Zhao and Weida Xu (IBM RESEARCH CHINA, P.R. China); Xinjie Lv (IBM
Research China, P.R. China); Wenjun Yin (IBM, P.R. China); Chao Luo (University of Notre Dame,
Notre Dame, P.R. China)

Human Identification Using WiFi Signal....102
Jin Zhang (University of New South Wales, Australia); Bo Wei (CSIRO, UNSW, Australia); Wen
Hu (the University of New South Wales (UNSW) & CSIRO, Australia); Salil S Kanhere (The
University of New South Wales, Australia); Ariel Tan (University of New South Wales, Australia)

Demo of HeadBanger: Authenticating Smart Wearable Devices Using Unique Head Movement
Patterns....104
Sugang Li (Rutgers University, USA); Ashwin Ashok (Carnegie Mellon University, USA);
Yanyong Zhang (Rutgers University, USA); Chenren Xu (Peking University, P.R. China); Janne
Lindqvist (Rutgers University, USA); Marco Gruteser (WINLAB / Rutgers University, USA)

Demo Abstract: Location Fingerprint Evidence and Authorisation Using WiFi Channel
Characteristics....107
Chitra Javali (School of Computer Science and Engineering, UNSW Australia & Data61|CSIRO,
Australia); Girish Revadigar (School of Computer Science and Engineering, UNSW Australia &
NICTA Australia, Australia); Daniel Pletea (Philips Research, The Netherlands); Sanjay Jha
(University of NSW, Australia)

MT-Diet Demo: Demonstration of Automated Smartphone Based Diet Assessment System....110
Junghyo Lee, Ayan Banerjee and Sandeep Gupta (Arizona State University, USA)

Transitions on Multiple Layers for Scalable, Energy-Efficient and Robust Wireless Video
Streaming....113
Michael Stein, Roland Kluge and Dario Mirizzi (Technische Universitidt Darmstadt, Germany);
Stefan Wilk (TU Darmstadt, Germany); Andy Schiirr (Darmstadt University of Technology,
Germany); Max Muehlhaeuser (Technical University Darmstadt, Germany)

Service-Oriented Context for Pervasive Applications....116
Colin Aygalinc (Laboratoire d'Informatique de Grenoble, France); Eva Gerbert-Gaillard (Université
Grenoble Alpes & Laboratoire LIG, France); Philippe Lalanda (Grenoble University, France);
Catherine Hamon (Orange, France)



PerCom PhD Forum 2016: Eightieth Annual
PhD Forum on Pervasive Computing and
Communications, 2016 - Program

Welcome and Committees

PhD Forum session

Localization of Wireless Sensor Networks Using a Mobile Beacon....118
Izanoordina Ahmad (University of Queensland & CSIRO Australia, Australia)

Data Driven Feedback for Optimized and Efficient Usage of Decentralized Air Conditioners....121
Milan Jain (IIIT Delhi, India)

Mining Changes in Mobility Patterns From Smartphone Data....124
Amin Sadri (RMIT, Australia)

Chaining the Secret: Lightweight Authentication for Security in Pervasive Computing....127
Jiyong Han (KAIST, Korea)

Unobtrusive Human Localization and Activity Recognition for Supporting Independent Living of
the Elderly....130
Wenjie Ruan (the University of Adelaide, Australia)

Collaborative Streaming of on Demand Videos for Mobile Devices....133
Mingyang Zhong (University of Queensland, Australia)



The First IEEE International Workshop on
Context-Aware Smart Cities and Intelligent
Transport Systems, 2016 - Program

Opening Remarks and Keynote 1

This talk will present a vision, and real-world examples, of the use of mobile crowdsourcing for building
a variety of smart-city applications and services. [ will first describe the paradigm of centrally-
coordinated crowdsourcing, where the crowdsourcing platform intelligently recommends different tasks
to different candidate workers, and contrast it with today's prevalent paradigm, where workers select and
perform tasks in an uncoordinated, opportunistic fashion. I will then describe real-world examples of
such crowdsourcing (and participatory sensing) for two applications: (a) smart campus monitoring and
(b) last-mile urban logistics (package pickup and delivery). The talk will also describe the opportunities
and open challenges involved in making such crowdsourcing an organic part of realtime municipal
services monitoring and delivery.

Archan Misra is currently an Associate Professor, and the Associate Dean of Research, in the School of
Information Systems at Singapore Management University (SMU). His broad research interests lie in the
areas of pervasive computing and mobile systems, with current focus on applying mobile and wearable
sensing, real-time analytics and crowdsourcing technologies to understand human lifestyle-driven urban
activities. A major part of his research is presently conducted under the auspices of the LARC and
LiveLabs research centers at SMU. Archan chaired the IEEE Computer Society's Technical Committee
on Computer Communications (TCCC) from 2005-2007. He is presently an Editor of the IEEE
Transactions on Mobile Computing and the Elsevier Journal of Pervasive and Mobile Computing.
Archan holds a Ph.D. in Electrical and Computer Engineering from the University of Maryland at
College Park, and a B.Tech from IIT Kharagpur.

Crowdsourcing: A Building Block for Smart Cities....135
Archan Misra (Singapore Management University, Singapore)

Morning Coffee
Information Processing for Smarter Transportation in Aware Cities

A Crowd-Assisted Real-time Public Transport Information Service: No More Endless Wait....137
Winwin Loon Haw Lim, Joe Tuck Wai Lum, Ian Jer Wei Yeo and Sye Loong Keoh (University of
Glasgow, Singapore)

Comparing Demand Responsive and Conventional Public Transport in a Low Demand Context....143
Zahra Navidikashani (The University of Melbourne, Australia); Nicole Ronald (Swinburne
University of Technology, Australia); Stephan Winter (The University of Melbourne, Australia)



Efficient Query Processing on Road Traffic Network....149
Masoomeh Zameni, Masud Moshtaghi and Christopher Leckie (University of Melbourne,
Australia)

A Software Platform for Smart Data-driven Intelligent Transport Applications....155
Adil A Sheikh (Umm Al-Qura University, Saudi Arabia); Ahmed Lbath (University of Grenoble 1 -
Joseph Fourier - LIG Lab, France); Ehsan Ullah Warriach (Eindhoven University of Technology,
The Netherlands); Shahbaz Awan (Umm Al Qura University, Saudi Arabia); Sheikh Saeed
(University of Management and Technology, Lahore & TCMCORE Umm al Qura University,
Makkah, Pakistan); Emad Felemban (Umm Al Qura University, Saudi Arabia)

V for Variety: Lessons Learned From Complex Smart Cities Data Harmonization and Integration....

Iman Avazpour and John Grundy (Swinburne University of Technology, Australia); Liming Zhu
(NICTA, Australia)

Lunch
Keynote 2

This keynote presentation will first highlight the research issues and challenges in the emerging field of
smart cyber-physical-social systems, and then outline novel solutions to address some of these
challenges. The proposed solutions will be based on a rich set of theoretical and practical design
principles, such as situational-aware data collection and fusion algorithms, uncertainty reasoning and
information-theoretic methods, context-aware model development, game theoretic defense and trust
models against node compromise or replication attacks, and graph theory and epidemic models to
control failure or impact propagation. Illustrative examples, applications, and experimental results will
be provided where possible. The presentation will be concluded with directions for future research
collaboration.

Cyber-Physical-Social Convergence in Smart Living: Challenges and Opportunities....167
Sajal K. Das (Missouri University of Science and Technology, USA)

User Behaviours and Privacy in Aware Cities

Pedestrian Behaviour Analysis Using the Microsoft Kinect....168
Junying Chen (University of Melbourne, Australia); Sutharshan Rajasegarar (Deakin University,
Australia); Christopher Leckie (University of Melbourne, Australia); André Gygax (Centre for
Energy-Efficient Telecommunications (CEET), Australia)

SafeDrive: An Autonomous Driver Safety Application in Aware Cities....174
Koosha Sadeghi, Ayan Banerjee, Javad Sohankar and Sandeep Gupta (Arizona State University,
USA)

Secure Privacy Preserving Information Beacons for Public Transportation Systems....180
Thorsten Schulz, Frank Golatowski and Dirk Timmermann (University of Rostock, Germany)

161



Afternoon Tea
IoT and Smart Services in Aware Cities

What Can I Do Here? IoT Service Discovery in Smart Cities....186
Edward Wang (University of Washington & Intel Corporation, USA); Richard Chow (Intel, USA)

Scalable Modeling of Cloud-based IoT Services for Smart Cities....192
Amir Taherkordi and Frank Eliassen (University of Oslo, Norway)

Panel Discussion

Closing Remarks



The Third International Workshop on Crowd
Assisted Sensing Pervasive Systems and
Communications, 2016 - Program

Keynote: Welcome Address and Keynote

Crowdsourcing offers a cost-effective approach to distributed problem solving and data collection by
soliciting contributions (solutions, ideas, data, etc.) from a large group of people. Recently, due to the
burgeoning smartphone industry and the surging demand for sensing data, a new mobile computing and
sensing paradigm called mobile crowdsensing has emerged and has created significant momentum in
both industry and academia. Pivotal to the viability of all such crowdsourcing systems, is whether there
is enough incentive to attract sufficient participation.Many crowdsourcing scenarios are heterogeneous
in the sense that, not only the workers' types (e.g., abilities and costs) are different, but the beliefs
(probabilistic knowledge) about their respective types are also different. In this talk, we design an
incentive mechanism for such scenarios using an asymmetric all-pay contest (or auction) model. Our
design objective is an optimal mechanism, i.e., one that maximizes the crowdsourcing revenue minus
cost. To achieve this, we furnish the contest with a prize tuple which is an array of reward functions for
each potential winner (worker). We prove and characterize the unique equilibrium of this contest, and
solve the optimal prize tuple. In addition, this study discovers a counter-intuitive property, strategy
autonomy (SA), which means that heterogeneous workers behave independently of one another as if
they were in a homogeneous setting. In the second part of the talk, we propose the use of Tullock
contests as an alternative framework to design incentive mechanisms for crowdsourcing. We explore a
new dimension of optimal Tullock contents design by provisioning the prize as a function. We are
inspired by the conduciveness of Tullock contests to attracting user entry in other domains. In this talk,
we explore a new dimension in optimal Tullock contest design, by superseding the contest prize--which
is fixed in conventional Tullock contests--with a prize function that is dependent on the (unknown)
winner's contribution, in order to maximize the crowdsourcer's utility. We show that this approach leads
to several attractive practical advantages.

Dr. Salil Kanhere received his M.S. and Ph.D. degrees, both in Electrical Engineering from Drexel
University, Philadelphia in 2001 and 2003, respectively. He is currently an Associate Professor in the
School of Computer Science and Engineering at the University of New South Wales in Sydney,
Australia. His current research interests include pervasive computing, crowdsourcing, embedded sensor
networks, mobile networking, privacy and security. He has published over 150 peer-reviewed articles
and delivered over 15 tutorials and keynote talks on these research topics. He is a contributing research
staff at National ICT Australia and a faculty associate at Institute for Infocomm Research, Singapore.
Salil regularly serves on the organising committee of a number of IEEE and ACM international
conferences (e.g, IEEE PerCom, ACM MobiSys, ACM SenSys, ACM CoNext, [IEEE WoWMoM, IEEE
LCN, ACM MSWiM, IEEE DCOSS, IEEE SenseApp, ICDCN, ISSNIP). He currently serves as the
Area Editor for Pervasive and Mobile Computing, Computer Communications, International Journal of
Ad Hoc and Ubiquitous Computing and Mobile Information Systems. Salil is a Senior Member of both
the IEEE and the ACM. He is a recipient of the Humboldt Research Fellowship in 2014.



Carrots and Sticks - Incentives That Make Mobile Crowdsensing Work (CASPer 2016 Keynote)....198
Salil S Kanhere (The University of New South Wales, Australia)

Morning Coffee
S1: Monitoring and Response Management

Configuration-Free Propagation System for Early Fire Alerts....199
Hideki Mori and Masaki Ito (The University of Tokyo, Japan); Kaoru Sezaki (University of Tokyo,
Japan)

Interactive Information Crowdsourcing for Disaster Management Using SMS and Twitter: A
Research Prototype....205
Anubrata Das (Indian Institute of Engineering Science and Technology, Shibpur, India); Neeratyoy
Mallik (IIEST Shibpur, India); Somprakash Bandyopadhyay (Indian Institute of Management
Calcutta, India); Sipra DasBit (Indian Institute of Engineering Science and Technology, Shibpur,
India); Jayanta Basak (IIM Calcutta & Diamond Harbour Road, Joka, Kolkata, India)

Crowd-sourced BMS Point Matching and Metadata Maintenance with Babel....211
Jonathan Fiirst (IT University of Copenhagen, Denmark); Kaifei Chen (University of California,
Berkeley, USA); Randy H. Katz (University of California at Berkeley, USA); Philippe Bonnet (IT
University of Copenhagen, Denmark)

Lunch
S2: Systems and Methods in Crowdsensing

A3Droid: a Framework for Developing Distributed CrowdSensing....217
Luciano Baresi, Guinea Sam and Danilo Mendonca (Politecnico di Milano, Italy)

A Broker-less Participatory Sensing Scheme by User Matching Mechanism Based on Market
Price Approach....223
Takuma Oide, Toru Abe and Takuo Suganuma (Tohoku University, Japan)

Using Crowd Sensed Data as Input to Congestion Model....229
Anders Lehmann (Arhus University, Denmark); Allan Gross (University of Aarhus, Denmark)

Connectivity-optimal Shortest Paths Using Crowdsourced Data....235
Tim Hultman, Abdeld;jalil Boudjadar and Mikael Asplund (Linkdping University, Sweden)

Afternoon Tea
Panel: Panel Discussion

What is needed for crowdsensing methods to be adopted more widely?



The Twelfth International Workshop on Context
and Activity Modeling and Recognition, 2016 -
Program

S1: Keynote Session: On the impact of activity recognition in monitoring cognitive decline

The world senior population is projected to double as a percentage over the whole population in the next
decades. In order to preserve or improve the quality of life of this population, as well as to keep
healthcare costs sustainable, it is important to better support their ability of independent living. Among
the major threats to independent living is cognitive decline that may be experienced in normal aging but
that may lead to mild cognitive impairment (MCI) and more serious neurodegenerative cognitive
disorders. Early detection of cognitive decline, accurate diagnosis and monitoring of its evolution for
early intervention are a priority. Researchers have found that subtle differences in performing
instrumental activities of daily living (IADLs) as well as the recognition of subtle errors while
performing IADLs may be useful for MCI diagnosis as well as to differentiate different forms of
cognitive disorders. However, occasionally performing ability tests in equipped rooms on medical
premises has several shortcomings including cost and reliability of results. Pervasive computing coupled
with intelligent data analysis can have a major role in this application domain by continuous monitoring
of activities at home during daily life. This idea has been at the core of several recent research projects.
The main challenges that we are facing are: a) reliability, unobtrusiveness and affordability of the sensor
infrastructure, b) precision and robustness of techniques for IADL recognition, c) effectiveness of
algorithms for recognizing "fine-grained" abnormal behaviors identified by clinicians as relevant
indicators, d) identification of relevant patterns through long-term data analysis, e) privacy-awareness of
data acquisition and management, f) effectiveness of visualization and interaction tools for clinicians.
This talk will discuss the above challenges, report the experience on using hybrid statistical and
knowledge-based techniques for addressing the recognition tasks, and identify critical aspects still to be
investigated.

Keynote: On the Impact of Activity Recognition in Monitoring Cognitive Decline....241
Claudio Bettini (University of Milan, Italy)

Morning Coffee
S2: Context-Awareness

PLOMaR: An Ontology Framework for Context Modeling and Reasoning on Crowd-Sensing
Platform....242
Yogesh Jagadeesan and Peizhao Hu (Rochester Institute of Technology, USA); Carlos Rivero
(Universidad de Sevilla, Spain)

A Model-Based Approach to Context Management in Pervasive Platforms....248
Colin Aygalinc (Laboratoire d'Informatique de Grenoble, France); Eva Gerbert-Gaillard (Université
Grenoble Alpes & Laboratoire LIG, France); German Vega (LIG, France); Philippe Lalanda
(Grenoble University, France); Stéphanie Chollet (LIG, France)



Lunch
S3: Activity-Recognition

A Task-oriented Service Personalization Scheme for Smart Environments Using Reinforcement
Learning....254
Bjorn Tegelund (KAIST, Korea); Heesuk Son and Dongman Lee (Korea Advanced Institute of
Science and Technology, Korea)

Improved Activity Recognition by Using Grouped Activities....260
Andreas Jahn and Klaus David (University of Kassel, Germany)

A Bayesian Framework for Energy-Neutral Activity Monitoring with Self-Powered Wearable
Sensors....265
Sara Khalifa, Guohao Lan and Mahbub Hassan (University of New South Wales, Australia); Wen
Hu (the University of New South Wales (UNSW) & CSIRO, Australia)

Afternoon Tea



CoSDEO 2016: Contact-free Ambient Sensing -
Program

Keynote

The proliferation of RF networks coupled with the diverse and growing set of mobile devices, opened
the doors for a new class of context awareness through contact-free ambient sensing. Since our initial
challenges paper in 2007, the field of device-free passive sensing has witnessed an exponential growth;
covering areas such as intrusion detection, mobile healthcare, whole-home gesture recognition, traffic
estimation, border protection, among others.In this talk, we give a holistic overview of the area of
contact-free ambient sensing based on RF technology, highlighting how it evolved over a decade from
binary-detection in controlled environments to commercial systems for border protection and smart
homes. We also give insights about the current trends andpossible future research challenges.

CoSDEO 2016 Keynote A Decade Later - Challenges: Device-free Passive Localization for
Wireless Environments....271
Moustafa Youssef (Egypt-Japan University of Science and Technology (EJUST), Egypt)

Morning Coffee
Depth-, sound-, and environmental sensors

QuickFind: Fast and Contact-free Object Detection Using a Depth Sensor....273
Henry Zhong (University of New South Wales, Australia); Salil S Kanhere (The University of New
South Wales, Australia); Chun Tung Chou (University of New South Wales, Australia)

Nondeterministic Sound Source Localization with Smartphones in Crowdsensing....279
Duc Le, Jacob Kamminga, Hans Scholten and Paul Havinga (University of Twente, The
Netherlands)

Human Occupancy Recognition with Multivariate Ambient Sensors....286
Irvan Arief Ang, Flora D Salim and Margaret Hamilton (RMIT University, Australia)

Lunch

Invited talk

RF-based sensing

Experimental Accuracy Assessment of Radio Tomographic Imaging Methods....292

Huseyin Yigitler (Aalto University, Finland); Riku Jéntti (Aalto University School of Electrical
Engineering, Finland)



Device-free Wireless Localization and Activity Recognition with Deep Learning....298
Xiao Zhang, Jie Wang, Qinghua Gao, Xiaorui Ma and Hongyu Wang (Dalian University of
Technology, P.R. China)

Applicability of RF-based Methods for Emotion Recognition: A Survey....303
Muneeba Raja (Aalto University Finland, Finland); Stephan Sigg (Aalto University, Finland)

Afternoon Tea



The First IEEE International Workshop on
Benchmarks for Ubiquitous Crowdsourcing:
Metrics, Methodologies, and Datasets, 2016 -
Program

Welcome & Opening Remarks
Keynote Talk - Dr. Seng W. Loke (La Trobe University, Australia)

Crowd-Powered Mobile Computing: Mobility Meets Collective Computing

A recent paper by Abowd proposed collective computing, that integrates the cloud, the crowd and the
shroud, defining a new era of "cooperation between humans and computing that enhances both
computational capabilities and the human experience." Mobile computing in its current and future states
presents interesting developments where tens to thousands of mobile nodes can cooperate in new ways,
in order to provide new capabilities and applications, from scalable context awareness to new distributed
computational platforms. Mobile crowdsourcing, crowdsensing, crowd-steering, participatory social
systems, mobile device clouds, and cooperative Intelligent Transport Systems are examples. This talk
will explore several ideas in crowd-powered mobile computing, including crowd machines, scalable
context-awareness, extreme cooperation, and drone services for mobile crowds.

Keynote: Crowd-Powered Mobile Computing: Mobility Meets Collective Computing....309
Seng W Loke (La Trobe University, Australia)

Morning Coffee
Presentations

SCAWG: A Toolbox for Generating Synthetic Workload for Spatial Crowdsourcing....310
Hien To and Mohammad Asghari (University of Southern California, USA); Dingxiong Deng
(USC, USA); Cyrus Shahabi (University of Southern California, USA)

Crowdsourcing Evolution: Towards a Taxonomy of Crowdsourcing Initiatives....316
Hazleen Aris (Universiti Tenaga Nasional, Malaysia)

Estimating Crowd Sizes Through Social Media....322
Richard Sinnott and Weijia Chen (University of Melbourne, Australia)

Closing Remarks

Lunch



The Thirteenth IEEE International Workshop
on Managing Ubiquitous Communications and
Services, 2016 - Program

Opening remarks
S1: Managing Data and Information

An Intelligent SDP Discovery Scheme Using Knowledge-based Adaptive Probing....329
Heesuk Son and Dongman Lee (Korea Advanced Institute of Science and Technology, Korea)

Natural Language Search of Sensor Data....335
Keyi Zhang and Alan Marchiori (Bucknell University, USA)

Integrating Quality of Information with Pragmatic Assistance....341
James H Edwards (Pennsylvania State University, USA); Taylor Cassidy (US Army Research
Laboratory, USA); Geeth Ranmal de Mel (IBM Research, United Kingdom); Tom La Porta
(Pennsylvania State University, USA)

Session discussion
Morning Coffee
S2: Managing IoT Applications

Device Group Management in Constrained Networks....348
Maria Ines Robles (Aalto University & Ericsson Research, Finland); Domenico D' Ambrosio
(Universita degli Studi di Napoli Federico II, Italy); Jaime Jimenez Bolonio (Ericsson, Spain);
Miika K.T. Komu (Ericsson Research, Finland)

Pushing SDN to the End-Host, Network Load Balancing Using OpenFlow....354
Anees Al-Najjar (University of Queensland, Australia); Siamak Layeghy (The University of
Queensland, Australia); Marius Portmann (University of Queensland, Australia)

Linked models @ runtime to ease the administration of pervasive applications....360
Philippe Lalanda (Grenoble University, France); Stéphanie Chollet (LIG, France); Catherine
Hamon (Orange, France)

Session discussion



Lunch
K: Keynote

First part of this talk will discuss how the community is converging towards the IoT vision having
worked in wireless sensor networking and Machine-2-Machine (M2M) communication. This will follow
a general discussion of security challenges in IoT. Finally I will discuss some results from an ongoing
project on security of bodyworn devices. Wireless bodyworn sensing devices are becoming popular for
fitness, sports training and personalized healthcare applications. Securing the data generated by these
devices is essential if they are to be integrated into the current health infrastructure and employed in
medical applications. In this talk, I will discuss a mechanism to secure data provenance for these devices
by exploiting symmetric spatio-temporal characteristics of the wireless link between two communicating
parties. Our solution enables both parties to generate closely matching ‘link' fingerprints, which
uniquely associate a data session with a wireless link such that a third party, at a later date, can verify the
links the data was communicated on. These fingerprints are very hard for an eavesdropper to forge,
lightweight compared to traditional provenance mechanisms, and allow for interesting security
properties such as accountability and non-repudiation. I will present our solution with experiments using
bodyworn devices in scenarios approximating actual device deployment.

A Changing Landscape: Securing the Internet of Things (IoT)....328
Sanjay Jha (University of NSW, Australia)

S3: Models and Architectures for Managing Ubiquitous Communications

A Study on the Optimization of the Uplink Period Using Machine Learning in the Future IoT
Network....366
Jae Seong Jang, Young Lak Kim and Jin Hyo Park (SKtelecom, Korea)

Towards Programmable and Scalable IoT Infrastructures for Smart Cities....369
Andreea Ancuta Corici and Ronald Steinke (Fraunhofer FOKUS, Germany); Thomas Magedanz
(Fraunhofer Institute FOKUS / TU Berlin, Germany); Louis Coetzee (CSIR, South Africa); Dawid
Oosthuizen (CSIR, Germany); Buhle Mkhize (CSIR, South Africa); Marisa Catalan (12CAT
Foundation, Spain); Jacint Castells Fontelles (I2CAT, Spain); Josep Paradells (UPC, Spain); Ranjan
Shrestha (Fraunhofer FOKUS, Germany); Daniel Nehls (Technische Universitit Berlin & FOKUS
Fraunhofer, Germany); Bjoern Riemer (Technische Universitit Berlin, Germany)

Session discussion
Afternoon Tea
W: Interactive Working Session

This session will foster an interactive discussion with all participants on a current issue in managing
ubiquitous communications and systems.



The First IEEE International Workshop on
PervAsive Technologies and care systems for
sustainable Aging-in-place, 2016 - Program

Keynote
Morning Coffee
S1: Session 1

S1.1 Elderly Medication Adherence Monitoring with the Internet of Things....375
Xiaoping Toh and Hwee-Xian Tan (Singapore Management University & SMU-TCS iCity Lab,
Singapore); Huiguang Liang (Institute of High Performance Computing, Singapore); Hwee Pink
Tan (Singapore Management University & TCS-SMU iCity Lab, Singapore)

S1.2 Twinkle Megane: Near-Eye LED Indicators on Glasses in Tele-Guidance for Elderly....381
Yukitoshi Kashimoto (Nara Institute of Science and Technology, Japan); Aryan Firouzian and
Muhammad zeeshan Asghar (University of Oulu, Finland); Goshiro Yamamoto (Nara Institute of
Science and Technology, Japan); Petri Pulli (University of Oulu, Finland)

S1.3 Improving the Sensitivity of Unobtrusive Inactivity Detection in Sensor-Enabled Homes for
the Elderly....387
Alvin C Valera (Singapore Management University & SMU-TCS iCity Lab, Singapore); Hwee Pink
Tan (Singapore Management University & TCS-SMU iCity Lab, Singapore); Liming Bai (SMU-
TCS iCity Lab, Singapore)

Lunch
S2: Session 2

S2.1 Smartphone-based Floor Detection in Unstructured and Structured Environments....393
Jorge Adorno, Yueng Delahoz and Miguel Labrador (University of South Florida, USA)

S2.2 PESTO: Data Integration for Visualization and Device Control in the SmartCare Project....399
Nicholas Burns (University of Texas at Arlington, USA); Peter Sassaman (The University of Texas
at Arlington, USA); Manfred Huber (University of Texas at Arlington, USA); Kathryn Daniel (The
University of Texas at Arlington, USA); Gergely Zaruba (University of Texas at Arlington, USA)

S2.3 Value-Inspired Service Design in Elderly Home-Monitoring Systems....405
Na Liu (University of Sydney, Australia); Sandeep Purao (Bentley University, USA); Hwee Pink
Tan (Singapore Management University & TCS-SMU iCity Lab, Singapore)



S2.4 Analysis of Long-term Abnormal Behaviors for Early Detection of Cognitive Decline....411
Daniele Riboni (University of Cagliari, Italy); Gabriele Civitarese and Claudio Bettini (University
of Milan, Italy)

S2.5 Beacon-Based Multi-Person Activity Monitoring System for Day Care Center....417
Kiyoaki Komai and Manato Fujimoto (Nara Institute of Science and Technology, Japan); Yutaka
Arakawa (Nara Institute of Science and Technology & NAIST, Japan); Suwa Hirohiko, Yukitoshi
Kashimoto and Keiichi Yasumoto (Nara Institute of Science and Technology, Japan)

Afternoon Tea



The Seventh IEEE Workshop on Pervasive
Collaboration and Social Networking, 2016 -
Program

Lunch

K1: Keynote

Pervasive Collaboration and Social Networking
S1: Collaborative Healthcare

Supporting Collaborative Healthcare Using PalCom - The itACiH System....423
Bjorn Johnsson and Boris Magnusson (Lund University, Sweden)

Afternoon Tea
S2: Collaboration Infrastructures

Friend-to-Friend Short Message Service with Opportunistic Wi-Fi Beacons....429
Okan Turkes, Hans Scholten and Paul Havinga (University of Twente, The Netherlands)

A Generic Sensing and Processing Framework for Smartphones for Heterogeneous Sensing....435
Shahnawaz Alam (TCS Innovation Lab Kolkata, India); Keshaw Dewangan (TCS Innovation Labs
Kolkata, India); Arijit Sinharay (Tata Consultancy Services Ltd., India); Avik Ghose (Tata
Consultancy Services, India)



Second IEEE Workshop on Pervasive Energy
Services 2016 - Program

S1: Welcome and Keynote

One of the foundations of the Smart Grid is the real-time information and data exchange between all of
its components, facilitated by the extended application of smart metering and information technologies.
Advanced control functions integrated with the complicated and slow-dynamic electricity grid, will
necessitate the use of an "electricity buffer" in order to maintain balance and stability at all times. Owing
to their relatively low footprint and flexible geographical placement, Battery Energy Storage Systems
(BESS) will play the key role of providing the electricity buffer of the future smart grid. The challenge
of BESS and their different technologies will be discussed in various scenarios of grid-related
functionalities and roles. The development of BESS in Australia will be reviewed, identifying market
potential and opportunities.

Battery Energy Storage System: The Key of Future Smart Grid....441
Guishi Wang (The University of New South Wales, Australia)

Morning Coffee
S2: Paper Presentations and Closing Notes

Towards a Metadata Discovery, Maintenance and Validation Process to Support Applications
That Improve the Energy Performance of Buildings....442
Emil Holmegaard, Aslak Johansen and Mikkel Kjaergaard (University of Southern Denmark,
Denmark)

CASPRE: A Context-Aware Standby Power Reduction Scheme for Household Appliances....448
Junsung Lim, Heesuk Son and Byoungheon Shin (KAIST, Korea); Dongman Lee (Korea Advanced
Institute of Science and Technology, Korea)

Improving Occupancy Presence Prediction Via Multi-Label Classification....454
Fisayo Sangogboye and Mikkel Kjaergaard (University of Southern Denmark, Denmark)

Lunch



International Workshop on the Impact of
Human Mobility in Pervasive Systems and
Applications (PerMoby 2016) - Program

Session 1: Keynote Lecture

In this keynote, we look the fundamental limits of the information propagation speed in large scale
mobile and intermittently connected networks, where end-to-end multihoppaths may not exist and
communication routes may only beavailable through time and mobility. We first introduce some
analytical toolsto derive generic theoretical bounds for the informationpropagation speed in this
networks. We upper-bound the optimalperformance, in terms of delay, that can be achieved using
anyrouting algorithm. We also show how our analysis can be appliedto specific mobility models to
obtain specific analytical estimates.We then look at the maximum amount of data that can be transferred:
(1) from a source to a destination in a given journey, (ii) overall in the network compared to the average
delay.Finally we look at the particular case of multi-lane vehicle-to-vehicle networks such as roads or
highways. We focus on the impact of time-varying radio ranges and of multiple lanes of vehicles,
varying in speed and in density. We show the existence of a vehicle density threshold under which
information propagates on average at the fastest vehicle speed and above which information propagates
dramatically faster. We characterize conditions under which the phase transition occurs and we derive
bounds on the corresponding threshold as a simple relationship between the vehicle density on the
fastest lane and the sum of densities on the other lanes. Our results intrinsically encompass a wide range
of vehicular network scenarios, including one-way and two-way roads, as well as special cases such as
road side units and/or parked cars being used as relays.

Information Propagation Speed in Large Scale Mobile and Intermittently Connected Networks....460
Bernard Mans (Macquarie University, Australia)

Morning Coffee
Session 2: Patterns, Dynamics, and Data

Disaster Area Mapping Using Spatially-Distributed Computing Nodes Across a DTN....461
Edgar Marko Trono, Manato Fujimoto and Suwa Hirohiko (Nara Institute of Science and
Technology, Japan); Yutaka Arakawa (Nara Institute of Science and Technology & NAIST, Japan);
Mineo Takai (University of California, Los Angeles & Osaka University, USA); Keiichi Yasumoto
(Nara Institute of Science and Technology, Japan)

Impact of Time-Varying Population Density on Location Privacy Preservation Level....467
Yuya Matsuno and Masaki Ito (The University of Tokyo, Japan); Kaoru Sezaki (University of
Tokyo, Japan)



Lunch
Session 3: Systems

SpinSafe: An Unsupervised Smartphone-Based Wheelchair Path Monitoring System....473
Fatjon Seraj, Paul Havinga and Nirvana Meratnia (University of Twente, The Netherlands)

Dynamic Connection Management Between Web Apps and Peripheral Devices by Web Driver....479
Takuya Sakamoto and Kazuaki Nimura (Fujitsu Laboratories Ltd., Japan)

Opportunistic Beacon Networks: Information Dissemination via Wireless Network Identifiers....485
Okan Turkes, Hans Scholten and Paul Havinga (University of Twente, The Netherlands)

Afternoon Tea
Session 4: Activity Monitoring

Activity Recognition on Smartphones: Efficient Sampling Rates and Window Sizes....491
Baris Yamansavasgilar and Amag¢ M. Giivensan (Yildiz Technical University, Turkey)

An Indoor Localization System Based on Audio Fingerprinting....N/A
Hye-Seung Cho and Hyoung-Gook Kim (Kwangwoon University, Korea)



The First IEEE International Workshop on
Security, Privacy and Trust for IoT, 2016 -
Program

S1: Workshop Opening and Keynote

The Internet of Everything or Internet of Things (IoT) paradigm refers to the growing number of smart
connected products or things, which is now giving rise to huge set of opportunities on the one hand
while at the same time causing many technical challenges. In this talk, we will address some major
challenges in security, privacy and trust that [oT brings. We will start with one of the major security
challenges which arises from the introduction of an overwhelming amount of new and diverse devices
by the 10T, with different operating systems, with different networks and associated protocols. This leads
to a substantial increase in the security attack surface giving rise to new threats. This problem is further
aggravated as the devices become smarter, as there is more functionality which often leads to more
possibilities for attacks. Compromise of one of more devices in the infrastructure can lead to malware
proliferation and can lead to the compromise of the whole network system. Then we will consider an
immediate and direct consequence of these IoT devices generating huge quantities of data. Just because
data is accessible, it does not mean the data is trustworthy or reliable to make decisions, or even ethical
to access and use it. Here there are a number of research questions that are not easy to answer: how
trustworthy is the data? How to reliably identify and secure the data provenance in the [oT? Who should
be allowed to see the data and modify it? As the data moves over the [oT infrastructure and gets
aggregated, the issue of dynamic security policy management on the data needs to be addressed. Finally
we will consider the security and privacy challenges that arise due to the interactions between the IoT
and the cloud infrastructures. In particular when different data from different devices need to be
combined to offer seamless cloud based distributed services. A range of security and privacy issues arise
from - how to securely store and manage large scale data in the cloud coming from different devices, to
how to deal with the ownership issue of data to enforcement of user-centric policies by the cloud
provider offering privacy to data owners. If the data is encrypted to protect it from the cloud providers,
then the issue of security policy enforcement on encrypted data will arise and that too with different
security policies in different jurisdictions. When discussing these challenges we will outline some
security and privacy techniques and solutions that are available and which can be implemented in
practice to offer better protection. Internet of Things has incredible potential to change the world but it is
critically important to ensure that security and privacy are not an after-thought as they are integral to
their reliable functioning.

Security and Privacy Challenges in the Internet of Things....N/A
Vijay Varadharajan (Macquarie university, Australia)

Morning Coffee
S2: IoT Systems and Security

Secure Data Aggregation Algorithms for Sensor Networks in the Presence of Collusion Attacks....497
Dilip Sarkar and Anes Yessembayev (University of Miami, USA)



Secure Software Update and IP Protection for Untrusted Devices in the Internet of Things Via
Physically Unclonable Functions....503
Christopher Huth and Paul Duplys (Robert Bosch GmbH, Germany); Tim Giineysu (Ruhr
University Bochum, Germany)

Rapid Evidence-based Development of Mobile Medical IoT Apps....509
Priyanka Bagade (ASU, USA); Ayan Banerjee and Sandeep Gupta (Arizona State University, USA)

Lunch
S3: IoT Privacy &Trust

TIPPERS: A Privacy Cognizant IoT Environment....515
Sharad Mehrotra, Nalini Venkatasubramanian and Alfred Kobsa (University of California, Irvine,
USA); Raj Rajagopalan (Honeywell, USA)

An Improved Scheme for Privacy-Preserving Collaborative Anomaly Detection....521
Lingjuan Lyu (University of Melbourne, Australia); Yee Wei Law (University of South Australia,
Australia); Sarah M. Erfani (The University of Melbourne, Australia); Christopher Leckie and
Marimuthu Palaniswami (University of Melbourne, Australia)

Challenge-Response Trust Assessment Model for Personal Space IoT....527
Tham Nguyen and Doan B Hoang (University of Technology, Sydney, Australia); Aruna
Seneviratne (University of New South Wales, Australia)

Afternoon Tea
S4: 10T Security Schemes and Techniques

Feasibility Characterization of Cryptographic Primitives for Constrained (Wearable) IoT Devices....533
Aleksandr Ometov (Tampere University of Technology, Finland); Pavel Masek and Lukas Malina
(Brno University of Technology, Czech Republic); Roman Florea (Tampere University of
Technology, Finland); Jiri Hosek (Brno University of Technology, Czech Republic); Sergey
Andreev (Tampere University of Technology, Finland); Jan Hajny (Brno University of Technology,
Czech Republic); Jussi Niutanen (Intel Finland, Finland); Yevgeni Koucheryavy (Tampere
University of Technology, Finland)

Obfuscated Challenge-Response: A Secure Lightweight Authentication Mechanism for PUF-
Based Pervasive Devices....539
Yansong Gao, Gefei Li and Hua Ma (The University of Adelaide, Australia); Said Al-Sarawi (The
University of Adelaide & Director of Centre for Biomedical Engineering, Australia); Omid
Kavehei, Derek Abbott and Damith C. Ranasinghe (The University of Adelaide, Australia)

Invisible and Forgotten: Zero-Day Blooms in the IoT....545
Kartik Palani (University of Illinois at Urbana Champaign, USA); Emily Holt and Sean W Smith
(Dartmouth College, USA)



The Second IEEE International Workshop on
Sensing Systems and Applications Using Wrist
Worn Smart Devices, 2016 - Program

KN: Keynote Talk

This keynote talk will present our ongoing research on elderly cognitive care with the help of complex
at-home activities recognition with smart wearable, and user emotional behavior signatures detection
with smart chair. For activity recognition, our innovative methodology is the first of its kind that detects
21 fine-grained and complex at-home activities by wearable devices, as compared to typical 6-12 at-
home activities recognized by relevant works in the existing literature. The smart chair based novel
framework can accurately detect user functional and emotional activities, in addition to static and
movement based sedentary postures that are more common in current works. In collaboration with
Phelps County Regional Medical Center, the proposed solutions are being validated with clinical data
and patient studies.

Smart Sensing and Analytics for Cognitive Health Care....551
Sajal K. Das (Missouri University of Science and Technology, USA)

Morning Coffee
S1: Health and Wellbeing

Did You Take a Break Today?: Detecting Playing Foosball Using Your Smartwatch....552
Sougata Sen (Singapore Management University, Singapore); Kiran K. Rachuri (Samsung Research
America, USA); Abhishek Mukherji (Samsung Research America & Worcester Polytechnic
Institute, USA); Archan Misra (Singapore Management University, Singapore)

HealthyOffice: Mood Recognition At Work Using Smartphones and Wearable Sensors....558
Alexandros Zenonos (University of Southampton & Toshiba Telecommunications Research
Laboratory, Toshiba Research Europe, United Kingdom); Aftab Khan and Georgios Kalogridis
(Toshiba Research Europe Ltd, United Kingdom); Stefanos Vatsikas (Toshiba Research Europe,
United Kingdom); Timothy Adrian Lewis (Toshiba, United Kingdom); Mahesh Sooriyabandara
(Toshiba Research Europe Limited, United Kingdom)

weSport: Utilising Wrist-Band Sensing to Detect Player Activities in Basketball Games....564
Lu Bai, Christos Efstratiou and Chee Ang (University of Kent, United Kingdom)



Lunch
S2: Sensing systems

MAGI: Enabling Multi-Device Gestural Applications....570
Vu Tran, Kenny T.W. Choo, Youngki Lee, Richard Davis and Archan Misra (Singapore
Management University, Singapore)

From Smart to Deep: Robust Activity Recognition on Smartwatches Using Deep Learning....576
Sourav Bhattacharya (Bell Labs, Ireland); Nicholas Lane (Bell Labs, United Kingdom)

Characterization of Early Smartwatch Apps....582
Jagmohan Chauhan (UNSW-NICTA, Australia); Suranga Seneviratne (NICTA, Australia);
Mohamed Ali Kaafar (NICTA & NICTA Australia, Australia); Anirban Mahanti (NICTA,
Australia); Aruna Seneviratne (University of New South Wales, Australia)

Afternoon Tea
S3: Recognising activities

WatchUDrive: Differentiating Drivers and Passengers Using Smartwatches....588
Alex Mariakakis (University of Washington, USA); Vijay Srinivasan and Kiran K. Rachuri
(Samsung Research America, USA); Abhishek Mukherji (Samsung Research America & Worcester
Polytechnic Institute, USA)

Recognizing Text Using Motion Data From a Smartwatch....592
Pascal Bissig and Philipp Brandes (ETH Zurich, Switzerland); Luca Ardiiser (ETH Ziirich,
Switzerland); Roger Wattenhofer (ETH Zurich, Switzerland)





