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IEEE ACCESS SPECIAL SECTION EDITORIAL:
CHALLENGES FOR SMART WORLDS
Our world is rapidly changing, and swiftly evolving
towards so-called ‘‘smart worlds’’. The smart worlds
starting with smart things such as the smart objects, smart
city, smart manufacturing, and smart systems, will eventually encompass all aspects of the cyber, physical, social and
mental world. A cyber-enabled completely new digital space
featured with ubiquitous interconnections, integrations and
interactions of physical, social, mental and other spaces will
continuously bring out more and more changes. Cyberspace
is actually the combinational outcome of various technologies including computers, communications, materials,
intelligence and studies in perception, cognition, biology,
sociology, etc., as well as advanced computing like the
Internet/Web, pervasive networks, ubiquitous sensing and
computing, the internet of things, the cloud, big data and so
forth. These smart worlds are set to be the next important
stage in human history. We have to be aware of the essential
problems and crucial issues affecting in building truly smart
worlds that benefit humanity, and simultaneously safeguard
the natural environment for sustainable development and evolution. Therefore, this is the time to foresee future trends and
identify what the grand challenges for smart worlds are. This
Special Section in IEEE ACCESS has ten papers, and a brief
summary about each paper is presented as follows.
Citation recommendation is an interesting and
significant research area as it solves the information overload
in academia by automatically suggesting relevant references
for a research paper. Recently, with the rapid proliferation of information technology, research papers are rapidly
published in various conferences and journals. This makes
citation recommendation a highly important and challenging
discipline. In the paper by Kong et al. (Context-based collaborative filtering for citation recommendation), the authors
propose a novel citation recommendation method that uses
only easily obtained citation relations as source data. The
rationale underlying this method is that, if two citing papers
are significantly co-occurring with the same citing paper(s),
they should be similar to some extent. Based on the above
rationale, an association mining technique is employed to
obtain the paper representation of each citing paper from the
citation context.
Recently, more and more traditional services are being
migrated into a cloud computing environment that makes
the quality of service (QoS) become an important factor for
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service selection and optimal service composition while
forming cross-cloud service applications. Considering the
nonlinear and dynamic property of QoS data, it is difficult to
achieve dynamic prediction while designing a QoS prediction
method with unsatisfactory prediction accuracy. It is thus
desirable to explore how to design an effective approach
by incorporating some intelligent techniques into the QoS
prediction method to improve prediction performance. In the
paper by Luo et al. (Web service QoS prediction based on
adaptive dynamic programming using fuzzy neural networks
for cloud services), the authors propose a novel QoS prediction approach to serve this purpose through the combination
of fuzzy neural networks and adaptive dynamic programming (ADP). This approach extracts fuzzy rules from QoS
data and employs the ADP method to parameter learning of
fuzzy rules. In addition, a convergence boundedness result is
proposed to guarantee the stability.
The construction of a battlefield surveillance system is
important for monitoring the enemy aircrafts and missiles,
by integrating various sensors and mobile devices. Multiple
battlefield surveillance systems can be connected together to
form a battlefield surveillance network. The mobile nodes
can be deployed in a certain region to monitor enemy aircrafts and missiles. Thus, some important issues have to
be solved efficiently, including the cooperation across the
administrative domains of a cloud network, the direction-ofarrival (DOA), and a polarization estimation algorithm for a
mobile wireless sensor network (MWSN). In the paper by
Han et al. (Distributed source localization algorithm using
manifold separation technique for mobile wireless sensor
networks based on cloud computing in battlefield surveillance system), the authors construct the architecture of a
battlefield surveillance system based on mobile cloud computing and a 5G link. The root multiple signal classification
(Root-MUSIC)-like algorithm is proposed for estimating the
1-D DOA and a polarization parameter with a uniform linear
array. The Root-MUSIC algorithm is replaced by the Fourier
transform, the former algorithm that can be extended to an
arbitrary topology structure of a MWSN. Then, the proposed
algorithm is extended to the 2-D DOA and polarization estimation in further.
With rapid economic growth, the management of employees working outdoors gradually becomes more intensive. The
traditional attendance systems typically focus on collecting
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employee attendance information and are not suited to the
quantification of work performance. In the paper by Wan et al.
(A smart work performance measurement system for police
officers), the authors propose a smart work performance
measurement system, which consists of three components:
1) a smartphone-based APP to collect employee attendance,
work, and location information; 2) a data warehouse to preprocess and store the data; and 3) a smart data analysis
center to make a comprehensive and systematic evaluation
of employee work performance. Management can obtain the
key information quickly and adjust work assignments based
on performance. New solutions and algorithms for indoor
and outdoor location, GPS deviation improvement, and work
performance measurement are put forward.
Context-awareness for big data applications is different
from that of traditional applications in that it is getting
challenging to obtain the contexts from big data due to the
complexity, velocity, variety, and other aspects of big data,
especially big video data. The awareness of contexts in big
data is more difficult, and should be more in-depth than that
of classical applications. In the paper by Zhang et al. (A deep
awareness framework for pervasive video cloud), the authors
propose an in-depth context-awareness framework for a pervasive video cloud in order to obtain underlying contexts in
big video data. In this framework, the authors propose an
approach that combines the historical view with the current
view to obtain meaningful in-depth contexts, where deep
learning techniques are used to obtain raw context data.
Dynamic power management (DPM) plays a significant
role to save power consumption effectively in both the design
and operational phases of computer-based systems. It is well
known that the state-dependent control policy by monitoring
energy states in each component or the whole system is efficient for power saving in server systems whose system state,
such as transaction request, can be completely observed.
In the paper by Okamura et al. (A Markov decision process
approach to dynamic power management in a cluster system),
the authors consider an optimal power-aware design in a
cluster system and formulate the DPM problem through the
Markov decision process, derive the dynamic programing
equation for the optimal control policy which maximizes the
expected reward per unit electrical power which is called the
power effectiveness, and give the policy iteration algorithm
to determine the optimal control policy sequentially.
Smart world is envisioned as an era in which objects
(e.g., watches, mobile phones, computers, cars, buses, and
trains) can automatically and intelligently serve people in a
collaborative manner. Paving the way for smart world, Internet of Things (IoT) connects everything in the smart world.
In the paper by Zhu et al. (Green Internet of Things for smart
world), the authors discuss various technologies and issues
regarding green IoT, which further reduces the energy consumption of IoT. An overview regarding IoT and green IoT
is performed first. Then, the hot green information and communications technologies (ICTs) (e.g., green radio-frequency
identification, green wireless sensor network, green cloud
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computing, green machine to machine, and green data center)
enabling green IoT are studied, and general green ICT principles are summarized. The latest developments and future
vision about sensor cloud, which is a novel paradigm in green
IoT, are reviewed and introduced, respectively. Finally, future
research directions and open problems about green IoT are
presented.
Precise and accurate localization is one of the fundamental scientific and engineering technologies needed for the
applications enabling the emergence of the Smart World.
Localization techniques became popular with the Global
Positioning System (GPS) for outdoor applications, and in
recent years, this has been followed by Wi-Fi localization for
indoor applications. More recently, localization science and
technology has progressed into in-body medical applications.
Localization technologies have their own specific challenges
depending on the application and environment, which are left
for scientists and engineers to overcome. In the paper by
Pahlavan et al. (Localization challenges for the emergence
of the smart world), the authors present the relation among
different elements of the Smart World and corresponding
localization technologies, classify localization applications
enabling smart devices and environments into logical categories, describe the complexity of the technologies used for
localization, and introduce some of the open challenges for
localization in the smart world.
Due to harsh environments, large number of sensors,
limited energy, and spectrum scarcity, intelligent sensing
becomes a key issue to enable many practical applications
in industrial Internet of Things (IoT). In such an industrial
environment with noise and interference, an efficient cooperative spectrum sensing (CSS) scheme can achieve spectrum sharing between primary users (PUs) and secondary
users (SUs), and effectively solve the spectrum scarcity and
reduce energy consumption to make the IoT smarter. As a
vital part of CSS, decision transmission (DT) between SUs
and fusion center (FC) plays a crucial role. In traditional DT,
each SU will transmit its local decision to FC with orthogonal
channel in each sensing, which does not consider the packet
error and packet loss due to noise during transmission, and
aggravates spectrum scarcity and energy consumption. In the
paper by Zhu et al. (ERDT: Energy-efficient reliable decision
transmission for intelligent cooperative spectrum sensing in
industrial IoT), the authors propose an energy-efficient reliable DT (ERDT) scheme to enhance CSS in industrial IoT,
which considers both packet error and packet loss. Generally,
it formulates the CSS mathematical model based on DT.
With rigorous mathematical deduction, the correct decision
probability and the energy consumption are analyzed for both
ERDT and DT based on logic OR-rule and AND-rule under
three cases, respectively: 1) bit error only; 2) packet loss only;
and 3) both bit error and packet loss.
Building big data analytics (BDA) applications in the cloud
introduces inevitable challenges, such as loss of control and
uncertainty. To address the existing challenges, numerous
efforts have been made on BDA application engineering to
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optimize the quality of BDA applications in the cloud, such
as performance and reliability. However, there is still a lack
of systematic view on engineering BDA applications in the
cloud. In the paper by Lu et al. (CF4BDA: A conceptual
framework for big data analytics applications in the cloud),
the authors present a conceptual framework named CF4BDA
to analyze the existing work on BDA applications from two
perspectives: 1) the lifecycle of BDA applications and 2) the
objects involved in the context of BDA applications in the
cloud. The framework can help researchers and practitioners
identify the research opportunities in a structured way and
guide implementing BDA applications in the cloud.
Finally, we would like to thank the authors to submit their
high quality manuscripts to this Special Section. We would
like to acknowledge the contribution of the reviewers who
have participated in the review process, and provided helpful
comments and suggestions to the authors on improving their
manuscripts. We specially thank Professor Michael Pecht,
the Editor-in-Chief of IEEE ACCESS, for his advice and strong
support during the process of putting together this Special
Section. We also hope that the readers will enjoy reading the
papers included in this Special Section.
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