
Editorial
Nonlinear Analysis of Dynamical Complex Networks 2014

Zidong Wang,1,2 Bo Shen,3 Hongli Dong,4,5 Jun Hu,5,6 Xiao He,7 and Derui Ding8

1 Department of Computer Science, Brunel University, Uxbridge, Middlesex UB8 3PH, UK
2Communication Systems and Networks (CSN) Research Group, Faculty of Engineering, King Abdulaziz University,
Jeddah 21589, Saudi Arabia

3 School of Information Science and Technology, Donghua University, Shanghai 200051, China
4College of Electrical and Information Engineering, Northeast Petroleum University, Daqing 163318, China
5 Research Institute of Intelligent Control and Systems, Harbin Institute of Technology, Harbin 150001, China
6Department of Applied Mathematics, Harbin University of Science and Technology, Harbin 150080, China
7Department of Automation, Tsinghua University, Beijing 100084, China
8Department of Applied Mathematics, Anhui Polytechnic University, Wuhu 241000, China

Correspondence should be addressed to Zidong Wang; zidong.wang@brunel.ac.uk

Received 14 September 2014; Accepted 14 September 2014; Published 21 December 2014

Copyright © 2014 Zidong Wang et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

We have solicited submissions from electrical engineers,
control engineers, computer scientists, and mathematicians.
After a rigorous peer review process, 28 papers have been
selected that provide overviews, solutions, or early promises,
to manage, analyze, and interpret dynamical behaviours
of complex systems. These papers have covered both the
theoretical and practical aspects of complex systems in the
broad areas of dynamical systems, mathematics, statistics,
operational research, and engineering.

For networked control systems (NCSs), especially large-
scale systems such as multiagent systems and systems over
sensor networks, the complexities are inevitably enhanced in
terms of their degrees or intensities because of the usage of the
communication networks. This special issue starts with two
survey papers on the recent advances of performance analysis
with network-enhanced complexities and communication
protocols for NCSs. In the paper entitled “Performance
analysis with network-enhanced complexities: on fading mea-
surements, event-triggered mechanisms, and cyber attacks”
by D. Ding et al., the focus is to provide a timely review
on the recent advances on the performance analysis and
synthesis with three sorts of fashionable network-enhanced
complexities, namely, fading measurements, event-triggered
mechanisms, and attack behaviours of adversaries. These
three kinds of complexities are introduced in detail according

to their engineering backgrounds, dynamical characteristic,
and modelling techniques. Accordingly, the developments
of the performance analysis and synthesis issues for various
networked systems are systematically reviewed. Finally, some
challenges are illustrated by using a thorough literature
review and some possible future research directions are
pointed out. Subsequently, in the paper entitled “Time- and
event-driven communication process for networked control sys-
tems: a survey” by L. Zou et al., a timely review on the recent
theoretical developments of various sampling procedures and
communication protocols in time-driven communication
and event-driven communication for NCSs is given. The
results discussed include, but are not limited to the following
aspects: (1) NCSs with time-driven sampling procedures,
(2) NCSs with event-driven sampling procedures, and (3)
NCSs subject to different communication protocols. Some
recent advances on the analysis and synthesis issues of NCSs
with different sampling procedures (time- and event-driven
sampling) and protocols (static and dynamic protocols)
are provided. These sampling procedures and protocols are
firstly introduced in detail according to their engineering
backgrounds as well as dynamic natures. Subsequently, the
recent developments of the stabilization, control, and filtering
problems are systematically reviewed and discussed in great
detail. Finally, future research challenges for analysis and

Hindawi Publishing Corporation
Abstract and Applied Analysis
Volume 2014, Article ID 976231, 4 pages
http://dx.doi.org/10.1155/2014/976231


