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Abstract: 
The Internet of Things (IoT) is proliferating on reliable and scalable collection of sensed data. 
Meanwhile, the growing realizations of Wireless Sensor Networks (WSNs), sensing over smart 
devices (tablets, smartphones) and wired sensors, are all generating an exponentially 
increasing amount of data. The ensuing advent of Big Sensed Data (BSD) is generating critical 
challenges. First, collected data is mainly insightful to each deployed network, any 
“sense‐making” processes to be built upon heterogeneously collected data faces significant 
interoperability problems, exposing challenges with varying quality, data labelling 
inconsistencies, inaccuracies, time‐sensitivities and different reporting granularities. Second, 

sensing systems inherently adopt a collect‐and‐report model, whereby collected data is 
indiscriminately pushed onto the networking infrastructure, regardless of the Quality of 
Information (QoI) or its value (VoI). Not only do we face scalability issues, but establishing 
reliable Information Services on top of BSD is not attainable over inconsistently collected, 
validated and reported data. Thus, the future of Big Data is hampered by the sheer volume of 
reported data, its uncalibrated discrepancies, and worse by the flood of redundant and lower 
quality data. Real‐time decision making is inherently built on the efficacy of ubiquitous sensing 
systems, not on the aggregation of devices that are isolated in operation and management. In a 
time when important IoT applications such as health Informatics and emergency services 
require rapid and scalable access to contextual information about patients, mobile crowds and 
the general public, the status quo falls significantly short. 
 
Short Biographies 

Hossam Hassanein is a leading authority in the areas of broadband, wireless 
and mobile networks architecture, protocols, control and performance evaluation. His record 
spans more than 500 publications in journals, conferences and book chapters, in addition to 
numerous keynotes and plenary talks in flagship venues. Dr. Hassanein has received several 
recognition and best papers awards at top international conferences. He is the founder and 
director of the Telecommunications Research (TR) Lab at Queen's University School of 
Computing, with extensive international academic and industrial collaborations. Dr. Hassanein is 
a senior member of the IEEE, and is the past chair of the IEEE Communication Society 
Technical Committee on Ad hoc and Sensor Networks (TC AHSN). He is an IEEE 
Communications Society Distinguished Speaker (Distinguished Lecturer 2008‐2010). 
 

 Sharief Oteafy is an Adjunct Assistant Professor at Queen’s School of 



Computing, where he obtained his PhD in 2013. His research interests span novel paradigms in 
sensor networks, advancing core technologies in the Internet of Things and synergy efforts in 

next generation context‐aware sensing systems and content‐centric networks. He co‐authored a 
book on “Dynamic Wireless Sensor Networks”, and over 30 referred Journal and Conference 
papers. During his PhD studies at Queen’s, he spearheaded the establishment of the Graduate 
Computing Society (GCS), and chaired the first GCS‐conference in 2010. He is actively 
engaged in the IEEE Communications society, and an IEEE, ACM and SIAM member since 
2008. Dr. Oteafy is actively engaged in both the AHSN and WC Technical committees in 
ComSoc.  
 
Tutorial#2: On System-Level Analysis & Design of Cellular Networks: The Magic of 
Stochastic Geometry (from modeling to experimental validation) 
Presenter: Dr. Marco Di Renzo, CNRS Associate Professor 
Paris-Saclay University – Laboratory of Signals and Systems (UMR-8506) 
French National Center for Scientific Research (CNRS)- CentraleSupelec – University 
Paris-Sud XI 
Email: marco.direnzo@lss.supelec.fr 
Duration: Half Day  
 
Abstract: 
The fifth-generation (5G) is coming. Quo vadis 5G? What architectures, network topologies and 
technologies will define 5G? Are methodologies to the analysis, design and optimization of 
current cellular networks still applicable to 5G? The proposed tutorial is intended to offer a 
comprehensive and in depth crash course to communication professionals and academics. It is 
aimed to critically illustrate and discuss essential and enabling transmission technologies, 
communication protocols and architectures that are expected to make 5G wireless 
communication networks a reality. More specifically, the present tutorial is focused on illustrating 
the critical and essential importance of spatial models for an accurate system-level analysis and 
optimization of 5G networks, which are expected to use different frequency bands compared to 
state-of-the-art networks and to rely on a much denser deployment of access points and 
antenna-elements, to a scale that has never been observed in the past. Due to the increased 
heterogeneity and deployment density, new flexible and scalable approaches for modeling, 
simulating, analyzing and optimizing cellular networks are needed. Recently, a new approach 
has been proposed: it is based on the theory of point processes and it leverages tools from 
stochastic geometry for tractable system-level modeling, performance evaluation and 
optimization. The potential of stochastic geometry for modeling and analyzing cellular networks 
will be investigated for application to several emerging case studies, including massive MIMO, 
mmWave communication, and wireless power transfer. In addition, the accuracy of this 
emerging abstraction for modeling cellular networks will be experimentally validated by using 
base station locations and building footprints from two publicly available databases in the United 
Kingdom (OFCOM and Ordnance Survey). This topic is highly relevant to the attendees of IEEE 
CAMAD, who are highly interested in understanding the potential of a variety of candidate 
communication technologies for 5G networks. 
 
Biography: 



 Marco Di Renzo (S’05–AM’07–M’09–SM’14) was born in L’Aquila, Italy, in 
1978. He received the Laurea (cum laude) and the Ph.D. degrees in Electrical and Information 
Engineering from the Department of Electrical and Information Engineering, University of 
L’Aquila, Italy, in April 2003 and in January 2007, respectively. In October 2013, he received the 
Habilitation à Diriger des Recherches (Doctor of Science) degree from the University Paris-Sud, 
Paris, France. He has held various research and academic positions in Italy at the University of 
L’Aquila, in the USA at Virginia Tech, in Spain at CTTC, and in the UK at The University of 
Edinburgh. Since 2010, he has been a CNRS Associate Professor (“Chargé de Recherche 
Titulaire CNRS”) in the Laboratory of Signals and Systems of Paris-Saclay University – CNRS, 
CentraleSupélec, Univ Paris Sud, France. He is a Distinguished Visiting Fellow of the Royal 
Academy of Engineering, UK. He is a co-founder of the university spin-off company WEST 
Aquila s.r.l., Italy. He is the Project Coordinator of the European-funded projects 5G-WIRELESS 
and 5G-AURA and a Principal Investigator of the European-funded projects GREENET, 
CROSSFIRE, WSN4QoL, SmartNRG, CASPER and of the French National Agency funded 
project SpatialModulation. Dr. Di Renzo is the recipient of a special mention for the outstanding 
five-year (1997-2003) academic career, University of L’Aquila, Italy; the THALES 
Communications fellowship (2003-2006), University of L’quila, Italy; the 2004 Best Spin-Off 
Company Award, Abruzzo Province, Italy; the 2008 Torres Quevedo Award, Ministry of Science 
and Innovation, Spain; the “Dérogation pour l’Encadrement de Thèse” (2010), University of 
Paris-Sud, France; the 2012 IEEE CAMAD Best Paper Award; the 2012 IEEE WIRELESS 
COMMUNICATIONS LETTERS Exemplary Reviewer Certificate; the 2013 IEEE VTC-Fall Best 
Student Paper Award; the 2013 Network of Excellence NEWCOM# Best Paper Award; the 2013 
IEEE TRANSACTIONS ON VEHICULAR TECHNOLOGY Top Reviewer Award; the 2013 
IEEE-COMSOC Best Young Researcher Award for Europe, Middle East and Africa (EMEA 
Region); the 2014 Royal Academy of Engineering Distinguished Visiting Fellowship, United 
Kingdom; the 2014 IEEE ATC Best Paper Award; the 2014 IEEE CAMAD Best Demo Award; the 
2014 IEEE CAMAD Best Paper Award; the 2014 IEEE WIRELESS COMMUNICATIONS 
LETTERS Exemplary Reviewer Certificate, the 2015 IEEE ComManTel Best Paper Award; 2015 
IEEE Jack Neubauer Memorial Award; and the 2015-2018 CNRS Award for Excellence in 
Research and in Advising Doctoral Students. Currently, he serves as an Editor of the IEEE 
COMMUNICATIONS LETTERS and of the IEEE TRANSACTIONS ON COMMUNICATIONS 
(Heterogeneous Networks Modeling and Analysis). He is a Senior Member of the IEEE, a 
Member of the IEEE Communications Society and of the IEEE Vehicular Technology Society, 
and a Member of the European Association for Communications and Networking (EURACON). 
Since 2016, he has been a Distinguished Lecturer of the IEEE Vehicular Technology Society. Dr. 
Marco Di Renzo is a frequent tutorial speaker and lecturer at IEEE international conferences. 
During the last three years, he has presented 12 tutorials on “Spatial Modulation for MIMO 
Systems”, 7 tutorials on  Energy-Efficient Wireless Networks”, 8 tutorials on “Stochastic 
Geometry Modeling and Analysis of Wireless Networks”, and 3 tutorials on “Energy-Neutral 
Wireless Networks Design”. In addition, he was Invited Lecturer, Invited Speaker and Invited 
Panelist at several IEEE events and Ph.D. schools. 
 
Tutorial #3: Energy Harvesting Wireless Sensors for Smart Cities. 



Presenter: Professor Xavier N. Fernando,  
Department of Electrical and Computer Engineering,Ryerson University,  
E-mail: fernando@ee.ryerson.ca 
Expected duration: 1 hour  
 
Abstract:  
Wireless sensor networks (WSNs), part of the fast emerging Internet of Things will be playing 
vital role in transforming our lives. Potentially huge number of these sensors will soon be 
deployed to perform simple to complex tasks such as automatically controlling heat  and light in 
smart homes to guiding autonomous vehicles and missiles. A big challenge in WSN is providing 
energy. Battery management and  maintenance of these sensors can be a prohibitively 
expensive exercise  because of their abundance. Sensors’ performance will deteriorate with  
the remaining energy level and dead sensor nodes will affect the performance of an entire 
network, especially in multi-hop networks. Improper battery disposal will also cause 
environmental pollution and health hazardous in the long run. The energy issue can be 
alleviated by energy harvesting. The ambience has energy in the forms of light, heat, 
mechanical vibrations and electromagnetic radiations. This energy has to be collected with 
appropriate transducers, stored reliably and used for wireless data transmission which is 
typically happens as bursts. The sporadic and unreliable nature of the energy harvesting 
process as well as characteristics of electronic elements has to be appropriately modeled to 
design viable energy harvesting WSN. In addition, traditional requirements of wireless 
communication such as appropriate quality of service, meeting latency, throughput, fairness and 
reliability still have to be met by energy harvesting wireless sensor network. The tutorial will 
focus on this direction, describing pressing issues in energy harvesting wireless sensor 
networks. 
 
Biography:  

 Xavier N. Fernando (http://www.ee.ryerson.ca/~fernando) is a Professor 
and Director of Ryerson Communications Lab. He was an IEEE Distinguished Lecturer and 
delivered over 40 invited lectures worldwide. He has (co-)authored over 150 research articles 
and holds three patents  (one pending). He has monographed a book and a co-author of IEEE 
COMSOC  WEBOK. He was a member in the IEEE COMSOC Education Board Working Group  
on Wireless Communications. He was a member of Ryerson Board of Governors during 
2010-2011. He is a program evaluator for ABET and has visited American Universities for 
accreditation. He was a finalist for the Top 25 Immigrant Award of  Canada in 2012. He was the 
General Chair for IEEE Canadian Conference on Electrical and Computer Engineering 
(CCECE) 2014 and General Chair of IEEE Toronto International Conference – Science and 
Technology for Humanity (TIC-STH) 2009. He was the Chair of IEEE Toronto Section and 
Member of IEEE Canada Board during 2012-13. His lab is well funded. He has received over 
$650,000 in research grants  received just in 2013-2015 from industry and government 
(including two CRD grants and on MITACS cluster grant). He and his students have won 
several awards and prizes. 

http://www.ee.ryerson.ca/~fernando

