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THE INTERNET OF THINGS

Jun Zheng

David Simplot-Ryl

T he Internet has experienced a tremendous growth in the
past three decades, evolving from a network of a few
hundred hosts to a platform linking billions of “things” global-
ly, including individual people as well as enterprises of various
sizes, through computers and computerized devices of any
conceivable size and capability and the applications running
on them. The growth of the Internet shows no signs of slowing
down and it steadily becomes the cause of a new pervasive
paradigm in computing and communications. This new
paradigm enhances the traditional Internet into a smart Inter-
net of Things (IoT) created around intelligent interconnections
of diverse objects in the physical world, such as vehicles, cell
phones, habitats, and habitat occupants. It utilizes low-cost
information gathering and dissemination devices, such as sen-
sors and RFID tags, that facilitate fast-paced interactions
among the objects themselves as well as the objects and per-
sons in any place and at any time. IoT will usher in a wide
range of smart applications and services to cope with many of
the challenges individuals and organizations face in their
everyday lives. For example, remote healthcare monitoring
systems could aid in managing costs and alleviating the short-
age of healthcare personnel; intelligent transportation systems
could aid in reducing traffic congestion and inevitably the ills
caused by it such as air pollution; smart distribution systems
from utility grids to supply chains could aid in improving the
quality and reducing the cost of their respective goods and
services; tagged objects could result in more systematic recy-
cling and effective waste disposal, and so on.

These applications would dramatically change the way our
societies function and thus have a big impact on many aspects
of people’s lives in the years to come. IoT is not a mere exten-
sion of today’s Internet or an internet of Internet systems. It
represents intelligent end-to-end systems that enable smart
solutions, and, as such, it covers a diverse range of technolo-
gies, including sensing, communications, networking, comput-
ing, information processing, and intelligent control
technologies. To make IoT a reality, significant research
needs to be conducted within and across these technological
aspects of IoT. This has recently motivated a voluminous
amount of research activities in the hot field, and this Feature
Topic intends to capture and expose it to the IEEE Communi-
cations Magazine readership.

The Feature Topic includes a collection of five articles that
cover a diversity of topics on the Internet of Things. We hope
that you will find them timely, informative, and enjoyable.

In the first article, “Mobile Crowdsensing: Current State
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and Future Challenges,” R. Ganti ef al. examine mobile
crowdsensing where individuals with sensing and computing
devices collectively share data and extract information to mea-
sure and map phenomena of common interests. They, then,
present a brief overview of existing mobile crowdsensing
applications, explain their unique characteristics, describe var-
ious research challenges, and discuss possible solutions.

In the second article, “SPITFIRE: Toward a Semantic
Web of Things,” D. Pfisterer et al. describe their vision and
architecture of a Semantic Web of Things. It refers to a ser-
vice infrastructure that makes the deployment and use of
semantic applications involving Internet-connected sensors
practically as easy as building, searching, and reading a Web
page today.

In the third article, “IMS-Enabled Management Platform
for MTC-based Metropolitan Traffic Management in IoT,” L.
Foschini ef al. consider the interoperability problem between
machine type communications (MTC) techniques, and
widespread Internet protocols and applications. They describe
a practical design experience derived from the development of
an IMS-enabled platform for the management of an MTC-
based retractable bollard system to restrict vehicular access to
limited vehicular traffic areas for the city of Bologna.

In the fourth article, “A Survey on Facilities for Experi-
mental Internet of Things Research,” A. Gluhak et al. identify
the requirements for the next generation of IoT experimental
facilities, and survey currently available research testbeds,
identify existing gaps, and suggest new directions based on
experiences from recent efforts in this field.

In the last article, “Smart Community: An Internet of
Things Application,” X. Li et al. introduce an Internet of
Things application, Smart Community, which refers to a class
of cyber-physical systems with cooperating objects (i.e., net-
worked smart homes). They define the smart community
architecture and describe how to realize secure and robust
networking among individual homes. Moreover, they present
two smart community applications, neighborhood watch and
pervasive healthcare, with supporting techniques and associat-
ed challenges, and envision a few value-added smart commu-
nity services.

In closing, we would like to acknowledge all those who
contributed to our Feature Topic. First of all, we would like
to congratulate the authors of the five featured articles for
their fine contributions. We would also like to extend our
many thanks to the authors of all articles that were submitted
to our Feature Topic but, unfortunately, could not be accom-
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modated in our issue. We are extremely grateful to our
reviewers for their time and effort in reviewing the submitted
articles and providing us and the authors valuable review com-
ments. Many thanks go to IEEE Communications Magazine
for giving us the opportunity to serve the community by
putting together this Feature Topic. We are appreciative of
the support that the Editor-in-Chief and his Senior Technical
Editors gave us with their guidance during the whole process.
We are also thankful to the entire IEEE ComSoc publication
staff for their support and excellent work in producing this
Feature Topic.
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