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Welcome Message from the

Bodynetsô16 Organizing Committee

On behalf of the Steering Committee, of the Organizing Committee and of the

Scientific Committee, we are glad to welcome all participants to the 11th edition of

BodyNets, Body Are Networks, conference that will be held in conjunction with 7th

International Conference on MOBILe Wireless MiddleWARE, Operating Systems, and

Applications (Mobilware 2016). Both conferences are endorsed by the European Alliance

for Innovation, a leading community-based organization devoted to the advancement of

innovation in the field of ICT.

The novel requirements of the healthcare sector, facing - among other issues - the

strong demographic changes associated with aging population in almost all developed

countries, put researchers in front of new and exciting challenges. Advanced electronic

and networked systems allowing real-time monitoring can strongly reduce medication time

and costs. Timely intervention of physicians on individuals living alone (whose numbers

are constantly increasing), or in remote areas, is possible if appropriate data transmission

infrastructure is guaranteed. One part of this complex architecture is the so-called Body

Area Networks (BAN) technology, i.e. the part of the communication infrastructure that

directly interacts with the human body. It should be able to support both the sensing part,

connected to the relative data transmission from the person under inspection to the

physician, and the possibility to receive notifications and/or alerts once the data have

been processed. Such technologies are already starting to enter into routine clinical

practice. However, novel technologies such as nano-communication, intra/extra body

communication, and others open the door for more and more accurate future diagnostics.

Today, research activity is strongly driven by non-invasive exploration of living bodies.

Wide-band reflectometry using adequate antennas system represents a possible way, but

sometimes more accuracy is required, which can be achieved by the use of implantable

sensors that can closely investigate the interested tissues and are able to communicate

with the external systems. For some applications, this communication can be

unidirectional for monitoring purposes, but even in these cases, the transceiver should be

carefully designed to obtain the necessary data while generating as low as possible

radiofrequency power within the tissues. The received signal is processed locally or sent

to a remote medical center for further processing. The algorithms to extract the

information are quite complex, and the low signal-to-noise ratio makes the analysis even

more challenging. A bi-directional communication on the other hand represents a

considerable advancement, when the sensor nodes are remotely controlled based on the

feedback of the received data, for controlled drug release applications, as an example.

Nevertheless, the reduced transmitter-receiver distance and the presence of different

high-loss tissues introduce strong reflections.

http://www.eai.eu/
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Welcome Message from the

Bodynetsô16 Organizing Committee

In this context, BodyNets has a wide scope, which in its 7 sessions ïincluding 4

Special Tracks organized by renowned experts in their field - and two keynotes includes

all kinds of advanced applications in the field of Body Area networks. The invited paper

and the Special Track organized within a European project demonstrates the huge interest

on the research topics covered by this conference. Broad areas are enclosed, ranging

fromñCloud-assisted Body AreaNetworksò,toñSensorsand Algorithms for Human Motion

Analysis and Classificationògoing through the interdisciplinary of the topic within the

ñBodyArea NanoNETworks: Electromagnetic, Materials andCommunicationsñ.

The biggest challenge is to put together research outputs from such different fields, in

order to create new devices with high added-value contents that can be efficiently used

also by people facing disabilities, with the intention of improving the quality of their lives.

The two Conferences are held at the Turin Palace Hotel in Torino. The hotel is just

across the street from Torinoôsmain Railway station, Porta Nuova. The last station of

direct busses to/from the airport is just 2 minutes walk away. At walking distance in Torino

downtown you can find important historical monuments, museums and parks. The Gala

dinner on Thursday will take place at the ñLaSmarritaòrestaurant that recalls the regal

fashion ofItalyôsfirst capital town.

Do not miss the opportunity to visit so many interesting places in Torino and its 

surroundings: We are sure you will enjoy them.

Prof. Ladislau Matekovits Prof. Giancarlo Fortino

Politecnico di Torino, Italy University of Calabria, Italy

General Chair, Bodynets 2016 General Co-Chair, Bodynets 2016
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Special Session Mobilware 2016 

Welcome Message from the 

Mobilwareô16 Organizing Committee

Welcome to the 7th International Conference on MOBILe Wireless 

MiddleWARE, Operating Systems, and Applications (Mobilware 2016)

The recent advances in wireless communications and the proliferation of powerful

mobile devices have enabled smart cyber-physical environments where people and

devices can seamlessly interact and where mass-market users are willing to

receive/contribute to a wide range of mobile services, everywhere and anytime. A key

enabler of these pervasive ubiquitous environments is the advancement of software and

middleware technologies in various mobile-related sectors, ranging from effective

synergic management of wireless communications to mobility/adaptivity support in

operating systems, from horizontal support to crowdsourcing in different application

domains to dynamic offloading to cloud resources, only to mention a few.

Within this perspective, this conference aims at attracting relevant international

contributors who are actively working in the areas (not exhaustive list) of novel

middleware concepts and solutions for mobile devices, mobile middleware enabling

machine-to-machine communications, mobile crowdsourcing and people-centric

collaborative sensing, as well as middleware for mobile cloud computing (e.g., seamless

offloading) and big data scalable processing of mobile sensors-generated datastreams. In

addition, the conference is highly open to contributions at the application level as well as

in terms of large experimentations and wide-scale deployments, e.g., in the domains of

smart space/city applications, wireless sensor networks, vehicular networks, and home

networks. Moreover, we have observed emerging and growing interest (as demonstrated

also by the received submissions) in emerging topics associated with the opportunity of

virtualizing support functions for 5G mobile services, e.g., in terms of impact of IMS, RCS,

RCS-e, EPC and LTE on the evolution of mobile middleware.

Given the above scope of primary interests and foci, Mobilwareôsmain objective is to

attract presentations by both researchers and practitioners of their recent results, findings,

and achievements in all related components, including the advancement of middleware

technologies in various mobile-related sectors, ranging from effective synergic

management of wireless communications to dynamic adaptiveness of system software,

and from horizontal support of crowdsourcing in different application domains to dynamic

offloading on cloud resources. By fostering innovation, one of the central goals of

Mobilware is to advance the understanding of and addressing the technical challenges in

mobile communications regarding current and future mobile services, applications, and

devices for wearable and ubiquitous computing.
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Special Session Mobilware 2016 

Welcome Message from the 

Mobilwareô16 Organizing Committee

This 7th edition of Mobilware has the honor of having a compact but very interesting

technical program consisting of two prestigious keynote speeches and 7 full papers

accepted from open call (acceptance rate = 55%), covering several aspects of the above

sketched mobile middleware landscape. We are happy to have invited renowned

researchers to serve on the program committee, providing comprehensive reviews to the

submissions. In particular, each individual submission underwent a rigorous review

process assisted by program committee members, with each paper that has received at

least three reviews.

We would like to express our deepest gratitude to the program committee members for

their dedication to the high quality review process, within a relatively short review cycle.

This conference would not have been possible without their support and hard work. We

are glad to acknowledge the highly diversified representation of the program committee,

with members coming from many different countries over five continents. Besides, we

would like to thank the external reviewers enlisted by the program committee members to

complete the expert review within an even shorter time period. We would like to take this

opportunity to thank the authors, who submitted their valuable research results to the

conference, and the attendees participating in the sessions sharing research ideas and

working on establishing new long-term relationships and collaborations.

We deeply appreciate the invaluable help of the Steering Committee members,

providing assistance and valuable suggestions based on the experience of past editions

and on Mobilware history. Last but not least, we would like to thank the EAI Staff and the

local arrangement team for their tremendous efforts to ensure of a smooth organization

and running of the conference.

Together, we enjoy a memorable event here in Turin, in conjunction with the companion

and very promising EAI BodyNets event.

(on behalf of the whole Mobilware 2016 Organizing Committee)

General Co-Chairs:

Paolo Bellavista, University of Bologna, Italy

Jian-Nong Cao, Hong Kong Polytechnic University, Hong Kong

Technical Program Co-Chairs:

Markus Endler, PUC, Rio de Janeiro, Brazil

Uichin Lee, KAIST, Korea
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Athanasios V. Vasilakos

Lulea University of Technology, 

Sweden

THE BIOLOGICAL INTERNET

ABSTRACT

The ability of engineered biological nanomachines to communicate with biological systems at

the molecular level is anticipated to enable future applications such as monitoring the

condition of a human body, regenerating biological tissues and organs, targeted drug delivery,

interfacing artificial devices with neural systems and it can serve as countermeasure for

surveillance (security) against nuclear, biological and chemical attacks. From the viewpoint of

communication theory and engineering, molecular communication is proposed as a new

paradigm for engineered biological nanomachines to communicate with the natural biological

nanomachines which form a biological system. Distinct from the current telecommunication

paradigm, molecular communication uses molecules as the carriers of information; sender

biological nanomachines encode information on molecules and release the molecules in the

environment, the molecules then propagate in the environment to receiver biological

nanomachines, and the receiver biological nanomachines biochemically react with the

molecules to decode information. Current molecular communication research is limited to

small-scale networks of several biological nanomachines. Key challenges to bridge the gap

between current research and practical applications include developing robust and scalable

techniques to create a functional network from a large number of biological nanomachines.

Developing networking mechanisms and communication protocols is anticipated to introduce

new avenues into integrating engineered and natural biological nanomachines into a single

networked system (Internet of Bio-Nano Things).

8



Athanasios V. Vasilakos

Lulea University of Technology, 

Sweden

THE BIOLOGICAL INTERNET

BIO

Athanasios V. Vasilakos is currently Full Professor at Lulea University of Technology

(Sweden) in the Department of Computer Science. He has authored or co-authored over 250

technical papers in major international journals and conferences. He is author/coauthor of five

books and 20 book chapters. His main research topics include: Networks, Sensor nets/IoTs,

Cloud Computing, Green Networking, Algorithms, Security & Privacy, Big Data, Body Area

Network (BANs), Medical Informatics, Molecular Nano-Networks. He is an ISI Highly cited

researcher, with 13600 citations, h-index= 70 and with 36 works with more than 100 citations

each. Prof. Vasilakos has served as General Chair, Technical Program Committee Chair for

many international conferences and he is serving/ has served as an Editor for many

leading journals, such as IEEE Transactions on Information Technology in Biomedicine

(2009-2012), IEEE Transactions on Network and Services Management (2011-2014), IEEE

Transactions on Cloud Computing (Today), IEEE Transactions on Information Forensics and

Security (Today), IEEE Transactions on Cybernetics (Today) and IEEE Transactions on

Nanobioscience (Today).
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Luca Benini

University of Bologna, Italy

SUSTAINABLE SMART 

WEARABLES: TOWARD 

SENSOR ANALYTICS WITH 

HARVESTED ENERGY

ABSTRACT

Wearables devices are becoming ubiquitous in our lives, replacing classically passive artifacts

like bracelets, shoes, clothes. These sensor-rich connected devices are going to produce a

mind-boggling quantity of data and potentially useful information. However, data alone do not

provide value unless we can turn them into actionable, contextualized information. Sensor

Data Analytics (SDA) allows us to gain new insights through batch-processing off-line

analysis of raw sensor data, but in order to make it scalable and effective for the user, we

should make a big part of the SDA pipeline real-time and near-sensor. Current wearable

devices perform only very limited filtering, feature extraction and classification on-board and

usually leverage smart-phones for computationally intensive tasks. Even with this limited local

intelligence approach, current wearables are battery-limited and need frequent recharges.

In this talk I will present our experience in building smart wearable devices that processes the

data fully, in situ, with a power draw compatible with wrist-wearable energy harvesters. This

approach significantly reduces the amount of data to be transmitted and the required human

intervention, including battery recharging. I will describe the main technological building

blocks, our system integration efforts, the application challenges emerging from our field trials

and provide insights on future research directions.

10



Luca Benini

University of Bologna, Italy

SUSTAINABLE SMART 

WEARABLES: TOWARD 

SENSOR ANALYTICS WITH 

HARVESTED ENERGY

BIO

Luca Benini is the chair of digital Circuits and systems at ETHZ and a professor at University

of Bologna.

He received a Ph.D. degree in electrical engineering from Stanford University in 1997. Dr.

Benini's research interests are in energy-efficient system design and Multi-Core SoC

design. He is also active in the area of energy-efficient smart sensors and sensor networks

for biomedical and ambient intelligence applications.

He has published more than 700 papers in peer-reviewed international journals and

conferences, 4 books and several book chapters. He is a Fellow of the IEEE and a

member of the Academia Europaea.
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Assaf Schuster

Computer Science Department

Technion - Israel Institute of Technology

MONITORING BIG, 

DISTRIBUTED, STREAMING 

DATA

ABSTRACT

More and more tasks require efficient processing of continuous queries over scalable,

distributed data streams. Examples include monitoring over battery-operated IOT and smart

systems, optimizing systems using their operational log history, mining sentiments using sets

systems of crawlers, and data fusion over heterogeneous sensor networks.

However, distributed mining and/or monitoring of global behaviors can be prohibitively difficult.

The naïve solution which sends all data to a central location mandates extremely high

communication volume, thus incurring unbearable overheads in terms of resources and

energy. Furthermore, such solutions require expensive powerful central platform, while data

transmission may violate privacy rules.

An attempt to enhance the naïve solution by periodically polling aggregates is bound to fail,

exposing a vicious trade-off between communication and latency. Given a continuous global

query, the solution proposed in the talk is to generate filters, called safe zones, to be applied

locally at each data stream. Essentially, the safe zones represent geometric constraints

which, until violated by at least one of the sources, guarantee that a global property holds. In

other words, the safe zones allow for constructive quiescence:

There is no need for any of the data sources to transmit anything as long as all constraints

are held with the local data confined to the local safe zone. The typically-rare violations are

handled immediately, thus the latency for discovering global conditions is negligible. The safe

zones approach makes the overall system implementation, as well as its operation, much

simpler and cheaper. The saving, in terms of communication volume, can reach many orders

of magnitude. The talk will describe a general approach for compiling efficient safe zones for

many tasks and system configurations. 12



Prof.Assaf Schuster

Computer Science Department

Technion - Israel Institute of Technology

MONITORING BIG, 

DISTRIBUTED, STREAMING 

DATA

BIO

Professor Assaf Schuster of the Computer Science Department at the Technion is an ACM

fellow and a world leading expert of distributed and scalable data Mining, Big Data

technologies analytics & prediction, Cyber security and system vulnerabilities, privacy

preserving, cloud resource management and more.

Prof. Schuster published more than 200 papers in highly selective conferences and journals,

some of which won prestigious awards. He consulted leading hi-tech companies and

participated in the bumpy journey of quite a few startups, some of which were successful. His

research group is well known for its contributions to the field of big data and scalable, real-

time knowledge discovery in distributed data streams.
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Franco Zambonelli

University of Modena and Reggio Emilia, Italy

MOBILITY COORDINATION IN 

URBAN-SCALE SOCIO-

TECHNICAL SYSTEMS

ABSTRACT

Most of the emerging scenarios in the area of pervasive computing and smart cities involve a

very large number of interacting autonomous mobile components. In my talk, I argue that the

peculiar features of such emerging socio-technical systems (up to millions of interacting

components, geographically-distributed over vast areas, mixing humans and artificial

components, and lacking any form of central control) call for radically novel approaches and

middleware infrastructures to coordinate their overall activities and functionalities. In this

context, I will overview some representative scenarios of emerging large-scale urban

systems, with a particular attention to scenarios related to the coordination of mobility

patterns. Following, I will discuss the key challenges to be faced by research in coordination

models and middleware infrastructures, and eventually sketch some promising research

directions.

BIO

Franco Zambonelli is full professor of Computer Science at the University of Modena and

Reggio Emilia. He got his PhD in Computer Science and Engineering from the University of

Bologna in 1997. His research interests include: pervasive computing, multi-agent systems,

self-adaptive and self-organizing systems. He has published over 90 papers in peer-reviews

journals, and has been invited speaker at many conferences and workshops. He is the co-

Editor in Chief of the ACM Transactions on Autonomous and Adaptive Systems, and he is in

the Editorial Board of the Elsevier Journal of Pervasive and Mobile Computing, of the BCS

Computer Journal and of the Journal of Agent-Oriented Software Engineering, and he is in the

Steering Committee of the IEEE SASO Conference. He has been scientific manager of the

EU FP6 Project CASCADAS and coordinator of the EU FP7 Project SAPERE. He is ACM

Distinguished Scientist, member of the Academia Europaea, and IEEE Fellow. 14
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LUNCH BREAK

SESSION II (MOBILWARE) 
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DAY 2 ïFRIDAY, 16 DEC. 2016

8:30 ï9:00 REGISTRATION

9:00 ï9:15 WELCOME MESSAGE 

9:15ï10:15 KEYNOTE

10:15 ï10:40 MORNING TEA



8:30 ï9:00

9:00 ï9:15

9:20 ï10:00

REGISTRATION

OPENING SESSION Bodynets

KEYNOTE SPEECH Bodynets
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THE BIOLOGICAL INTERNET 

Athanasios V. Vasilakos, Lulea University of Technology, Sweden

Room 1

10:00 ï10:40 KEYNOTE SPEECH Bodynets

Room 1

Room 1

SUSTAINABLE SMART WEARABLES: TOWARD SENSOR ANALYTICS

WITH HARVESTED ENERGY

Luca Benini, University of Bologna, Italy

10:40 ï11:00 MORNING TEA

11:00 ï12:20      Session Th. A. 1.1 

Special Track: (ST1)

Antenna/Propagation and WiBEC Project 

(APWiBEC)

Room 1

Organized by:

Dirk Plettemeier (Technische Universität Dresden, 

Germany) 

Qiong Wang (Technische Universität Dresden, 

Germany)

Chairs:

Wang Qiong (Dresden University of Technology, 

Germany)

Å Impedance Characteristics and Field Separation of Body Implanted Antennas,             

Wang Qiong, Fang Xiao, Plettemeier Dirk (Dresden University of Technology, Germany)

ÅCharacteristics Comparison of Three Different WCE Implanted Antennas in UWB Low 

Band, Wang  Qiong, Plettemeier Dirk (Dresden University of Technology), Andreu Carlos, 

García-Pardo  Concepcion, Cardona Narcis (Universitat Politècnica de València, Spain)


