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Nonlinear time series plays a fundamental role in var-
ious fields of sciences and engineering, ranging from
physical and life sciences to telecommunication engineer-
ing.

One of the most challenging tasks of research is to face
nonlinear problems which nonlinearly depend on a large
number of parameters and/or are based on unpredictable,
random, or fractal-like behavior. Some of the more intrigu-
ing and modern topics such as telecommunication, traffic
dynamics, complex networks, optimization, and fractional
dynamics, can be described by nonlinear time series. How-
ever, the extraction of useful information from the nonlinear
time series by the commonly used analytical techniques is
often difficult due the presence of noise in the signals. In
this issue, we have selected papers on the main theme of
identifying correct methods for the optimal understanding
of the relevant information hidden in a signal representing
a nonlinear phenomenon. We believe that there is a strong
interest on this topic, although a widely accepted methodol-
ogy for a proper investigation of nonlinear time series is still
an open question. Through the collected papers of this issue
we want to illustrate some of the interesting approaches and
smart techniques which we hope can be regarded as a small
step towards a systematic method for analyzing nonlinear
time series.

This special issue collects 16 papers with respect to
nonlinear time series, its computations, and applications.

M. Li and W. Zhao’s paper entitled “Convergence of sam-
ple autocorrelation of long-range dependent traffic” exhibits

a radical property of teletraffic time series. The paper “Iden-
tification of nonstandard multifractional Brownian motions
under white noise by multiscale local variations of its sample
paths” by K. Ahn and I. Lee provides stable and simultaneous
estimators of two parameters for nonstandardmultifractional
Brownian motions under white noise. M. Li’s paper “On the
long-range dependence of fractional Brownian motion” clari-
fies that fractional Brownianmotion is long-range dependent
on the Hurst parameter 0 < 𝐻 < 1. The paper by Li
and Zhao, entitled “Wild fluctuations of random functions
with the Pareto distribution,” introduces the terms wild and
wildest fluctuations of time series that follow heavy-tailed
distributions, such as the Pareto distribution.

Peng et al.’s paper “Topology identification of complex
network via chaotic ant swarm algorithm” studies the issue
of topology identification from the point of view of param-
eter optimization for complex networks. It is a pioneering
work revealing an important phenomenon of Lorenz chaotic
equation that was used in their simulation of the 𝑖th node
from a view of the golden ratio with respect to chaotic ant
swarm algorithm. M. Pinchas’ two papers, entitled “Symbol
error rate as a function of the residual ISI obtained by blind
adaptive equalizers for the SIMO and fractional Gaussian
noise case” and “Residual ISI obtained by nonblind adaptive
equalizers and fractional noise,” provide examples of applying
fractional Gaussian noise to communication engineering.
These two papers provide of a set of theories of adaptive
equalizers essential to communication systems. The paper
“Adaptive synchronization of complex dynamical multilinks
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networks with similar nodes” by W. Wang et al. proposes a
novel method of adaptive synchronization to describe the
similarity of similar nodes in complex multilinks networks.
The paper entitled “A reconfigurable logic cell based on a
simple dynamical system” by L. Li et al. introduces a new
scheme to achieve a dynamic logic gate that can be flexibly
varied to obtain different logic functions by adjusting specific
parameters of a dynamical system, discovering that it is
resistant to system noise. In addition, the paper contributes
a significant result in electronics engineering that the system
can be considered as a leaky integrator.

O. C. Yolcu’s paper entitled “A hybrid fuzzy time
series approach based on fuzzy clustering and artificial neu-
ral network with single multiplicative neuron model” stud-
ies fuzzy time series forecasting by using artificial neu-
ral networks with single multiplicative neuron model in
the identification of fuzzy relation such that the archi-
tecture selection problem can be eliminated without the
need for defuzzification step by constituting target val-
ues from real observations of time series. The paper “An
ARMA type fuzzy time series forecasting method based
on particle swarm optimization” by E. Egrioglu et al.
discusses fuzzy time series forecasting. Its novelty in time
series prediction is in presenting a novel first-order fuzzy
time series by taking into account both autoregressive and
moving average structures. Its practical significance is that
the proposed model is time invariant. The paper by C. Kocak
“First-order ARMA type fuzzy time series method based on
fuzzy logic relation tables” attempts to carry out fuzzy time
series prediction a step further by considering autoregressive
moving average ARMA (1, 1) in order to eliminate the
deficiency of conventional fuzzy time series predictors. The
paper “Set pair analysis based on phase space reconstruction
model and its application in forecasting extreme temperature”
by Y. Zhang et al. establishes a forecasting approach called set
pair analysis based on phase space reconstruction model to
improve forecasting precision of a time series.

Z. Chen et al. in their paper “Sensor scheduling with
intelligent optimization algorithm based on quantum theory”
proposes an improved particle swarm optimization (PSO)
algorithm using a best dimension mutation technique. M.
Carlini et al.’s paper “Italian residential buildings: economic
assessments for biomass boilers plants” deals with the eco-
nomic feasibility of biomass boiler plants with specific regard
to an existing residential building. It further investigates an
Italian case that focuses on the attention on European and
national regulations on energy efficiency and considers the
recent public incentives and supporting measures. The paper
by S. Wanqing et al., “Tool wear detection using Lipschitz
exponent and harmonic wavelet,” explains singularity analysis
with harmonic wavelet for data processing.
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