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Editorial:
As widely acknowledged, a future wireless network will

not only support a fast growing overall mobile data volume
and a significantly increased number of connected devices,
but also adapt to dynamically fluctuating traffic demands
and a great deal of new requirements of future service portfo-
lios. To satisfy the above trends, mobile stakeholders are al-
ready preparing the technology roadmap for “5G”, which
promises to meet all sorts of diverse and extreme
requirements.

The aim of this special issue is to bring together researchers
and developers as well as regulators and policy makers to
present their latest views on 5G: new networking, new wire-
less communications, resource control and management, and
new emerging applications, and more.

The first group on new networking includes the following
two papers. In the article “A Network Calculus Based Delay
and Backlog Analysis for Cloud Radio Access Networks”, the
authors studied delay and backlog upper bounds in C-RAN.
They classified applications into three priorities in terms of
different required delay tolerance, to reflect the real scenario
in 5G cellular mobile communication networks. By applying
network calculus, this paper derived a closed form expression
for delay and backlog upper bounds. Ultra-Reliable Low
Latency Communication (URLLC) is one of the classic sce-
narios in 5G. In the second article “Performance Evaluation of
URLLC in 5G Based on Stochastic Network Calculus”, the
authors build a tandem model to describe the communication

in the 5G network and use the stochastic network calculus and
take into account the features of URLLC network to analyze
the delay. The parameters which influence the delay are
researched. The results derived from the evaluation reveals
how to optimize the parameters to reduce the delay, which
would provide valuable guidelines for the design of URLLC
architecture.

The second group on new wireless communications in-
cludes the following three papers. In the article “User-
Centered Interference Coordination in the Ultra-Dense
Network: a Cluster and Priority Perspective”, the authors stud-
ied the serious multi-cell interference problem in the ultra-
dense network, due to the serious interferences caused by
the high node density and random distributions of nodes in
small cells. To solve this problem, a novel scheme is proposed
with clustered priority-based user centered interference coor-
dination. Herein, the random interference coordination is
transformed into prioritized process in the ultra-dense net-
work. Afterwards, the whole interfering nodes are divided into
three cluster sets. The first cluster set with coordinated multi-
point transmission technology is used to provide useful signal.
The second cluster set works with zero-forcing process. The
studies have shown that the total interference can be decreased
significantly so that the system performance can be improved
obviously. The next article titled “Optimization of FBMC
Waveform by Designing NPR Prototype Filter with
Improved Stopband Suppression” proposed a near perfect re-
construction (NPR) prototype filter design for the promising
waveform FBMC. In this design, the original non-convex
problem is circumvent based on coefficient autocorrelation.
Then the Nyquist condition can be easily relaxed for better
stopband suppression, which results better BER performance
in comparison with conventional prototype filter (PHYDYAS
and IOTA). The improved stopband suppression makes
FBMC a good candidate for asynchronous multiple access
and fragmented spectrum communications in the future wire-
less communication. The last article titled “Robust Spectrum-
Energy Efficiency for Green Cognitive Communications”,
proposed a novel multichannel network model in which
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cognitive users are incorporated with the capacity of opportu-
nistically harvesting radio energy. In this framework structure,
cognitive radio users adopt the dual cooperative spectrum
sensing scheme to periodically sense the status of primary
users whether exist or not in multi-bands and harvest the radio
frequency energy from primary users when they transmit data,
or else, cognitive radio users can occupancy this frequency.
Then, formulate spectrum and energy efficiency function with
respect to transmission power, dynamic cooperative sensing
time, and channel state. Using spectrum sharing and convex
optimization techniques, robust optimal power and channel
allocations are proposed.

The third group on resource control and management in-
cludes the following two papers. The article titled “Energy-
Efficient Power Allocation Scheme for Uplink Distributed
Antenna System with D2D Communication” presented the
optimization problem for energy efficiency (EE) maximiza-
tion by considering both the total power constraint and the rate
constraints and proposed an energy-efficient power allocation
(PA) scheme based on the bisection method. The proposed
optimal PA scheme can achieve better EE performance than
the conventional equal PA scheme, and the same EE as the PA
scheme based on two-dimensional search method but with
lower complexity. In the next article with the title “Cluster-
Based Joint Resource Allocation with Successive Interference
Cancellation for Ultra-Dense Networks”, the authors formu-
lated an optimization problem based on joint clustering,
subchannel allocation and successive cancellation among
users by considering all types of interference and quality of
service (QoS) requirements of users. To solve this optimiza-
tion problem, an interference graph based clustering algorithm
was first proposed to distribute femto base stations (FBSs) and
femto user equipments (FUEs) into disjoint clusters and
groups synchronously. Then, to minimize the cross-tier inter-
ference, a suboptimal heuristic algorithmwas provided to allot
the subchannel to each FBSs cluster. Moreover, detecting and
demodulating the largest received power of FUEs successive-
ly, an ordered successive interference cancellation (OSIC) de-
tection algorithm was developed to reduce the interference
among users in the same FUE group. Numerical results vali-
date the average capacity and spectral efficiency of the pro-
posed scheme have been improved in different network
scenarios.

The last group is on new emerging applications including
the following three papers. The article with the title
“Cooperation of Mobile Devices for Fast Inference of Deep

Learning Applications” studied the collaborative inference
problem amongmobile devices, the authors let mobile devices
collaboratively share the computation workloads instead of
sending deep learning inference tasks to cloud. This work is
based on an important observation that batching inference
tasks on GPUs can reduce the average inference time. In the
collaborative mode, any mobile device might become an
aggregator node that receives the tasks from its neighbors
via direct link technology and execute the tasks with sharing
its computation resources. The next article titled “AnEffective
Algorithm for Single Image Fog Removal” proposed an ef-
fective algorithm for single image fog removal based on deg-
radation model and group-based sparse representation (GSR).
The proposed degradation model is constructed based on a
classical physical model, i.e., dichromatic atmospheric scat-
tering model. Then, the new degradation model is integrated
into the group-based sparse representation framework.
Finally, the single image defogging problem is regarded as
an image restoration problem, which can be well optimized
by GSR. The method is compared with several well-known
algorithms from the literature using qualitative and quantita-
tive evaluations, and results indicate considerable improve-
ment over existing algorithms. The last article titled “An
Object Recognition Approach for Synthetic Aperture Radar
Images” proposed a synthetic aperture radar (SAR) target rec-
ognition algorithm based on the enhanced kernel sparse rep-
resentation. It combines the advantages of monogenic features
and the kernel discriminant analysis to form a new discrimi-
native feature mapping approach, which exploits the augment-
ed pseudo-transformation matrix to reduce the data dimen-
sionality in the kernel feature space effectively. Then features
are fed into enhanced kernel sparse representation-based clas-
sifier to reach the inference of SAR target with high recogni-
tion accuracy.

In conclusion, the papers presented in this special issue
demonstrate the breadth and diversity of research in the field
of 5G Wireless Communication Systems and Advanced
Image Processing. We wish to thank the authors and the re-
viewers for their hard work in helping us assemble this special
issue. We would also like to express our sincere gratitude to
the Editor-in-Chief, Professor Imrich Chlamtac, for providing
this opportunity and tremendous guidance throughout the
process.

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.
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