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This second special issue on nonlinear signal and image pro-
cessing includes another group of high-quality papers se-
lected among the more than 60 submissions received in re-
sponse to the EURASIP JASP call for papers.

The high number of submissions testifies for the vitality
of the field and the great interest existing in the signal pro-
cessing community for nonlinear theories and tools.

The special issue features 18 papers mainly related to
the solution of classical problems in the area of nonlinear
image and video processing such as noise suppression and
image restoration. In addition, contributions in the field of
communications together with other interesting applications
are considered. The wide range of topics dealt with clearly
demonstrates the ubiquitous role played by nonlinear tech-
niques in signal processing tasks.

The first group of papers deals with models and tech-
niques for noise estimation and suppression from images.

The estimation of the standard deviation of noise con-
taminating an image is a fundamental step in wavelet-based
noise reduction techniques. In the paper authored by A. De
Stefano et al. three novel and alternativemethods for estimat-
ing the noise standard deviation are proposed and compared
with the MAD method.

Using notions from robust statistics, a variational filter
referred to as a Huber gradient descent flow is proposed
by A. Ben Hamza et al. It is a result of optimizing a Hu-
ber functional subject to some noise constraints, and takes

a hybrid form of a total variation diffusion for large gradi-
ent magnitudes and of a linear diffusion for small gradient
magnitudes.

Achieving a good performance in the suppression of
impulsive noise is usually at the expense of blurred and
distorted image features. One way to avoid this problem
is to include a decision-making component in the filter-
ing structure based on effective impulse detection mecha-
nism. The function of the detection mechanism is to check
each pixel to detect whether it is distorted or not, and
then apply nonlinear filtering only on distorted pixels. E.
Beşdok proposes an impulse noise removal filter based on
an adaptive neuro-fuzzy inference system. The proposed fil-
ter comprises three main steps: finding the pixels that are
suspected to be corrupted, carrying out Delaunay trian-
gulation, and finally, making estimation for intensity val-
ues of corrupted pixels within each of the Delaunay trian-
gles.

P. Çivicioğlu et al. present in their paper an impulsive
noise exclusive filter. For the impulse detection mechanism,
the filter uses chi-square goodness-of-fit test-based statis-
tic.

The following three papers cover different aspects of non-
linear methods for image restoration and deblurring.

In the first one, K. Ichou et al. propose a nonlinear
image restoration method based on the generalized radial
basis function network to estimate the nonlinear blurring
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function. A regularization method is also proposed and used
to recover the original image from the nonlinearly degraded
image and a cost function is then minimized using the steep-
est descent technique.

In their paper, M. E. Yüksel et al. present a new oper-
ator for the restoration of digital images corrupted by im-
pulse noise. The proposed operator for efficient restoration
of digital images corrupted by impulsive noise is a hybrid fil-
ter constructed by combining a recursive switching median
filter with a simple neuro-fuzzy network functioning as an
impulse detector.

The work presented by S. Colonnese et al. addresses the
problem of blind image deblurring, that is, of recovering an
original image observed through one or more unknown lin-
ear channels and corrupted by additive noise. They resort to
an iterative algorithm, belonging to the class of Bussgang al-
gorithms, based on alternating a linear and a nonlinear image
estimation stage.

A couple of papers are related to speckled imagery.
The paper presented by A. C. Frery et al. deals with nu-

merical problems arising when performing maximum likeli-
hood parameter estimation in speckled imagery using small
samples.

A novel approach to reduce speckle noise and enhance
structures in speckle-corrupted images is proposed by Z.
Yang and M. D. Fox. A median-anisotropic diffusion com-
pound scheme is proposed, where the median-filter-based
reaction term acts as a guided energy source to boost the
structures in the underlying image.

The next two papers deal with problems encountered in
the area of pattern recognition.

In their contribution, T. Géraud and J.-B. Mouret pro-
pose a technique for the extraction of curvilinear objects in
images. The devised application is the recognition of road
networks in satellite imagery. The proposed algorithm is
based on four steps; first, a “potential” domain in which
road-like structures are more evident is chosen; then, mor-
phological operators are applied to obtain a watershed repre-
sentation, and a curve adjacency graph is built. The problem
at this step is one of graph labelling, and it is solved based on
a Markov model and simulated annealing.

In pattern recognition problems, different types of prior
knowledge are encountered. It is important to incorporate
such knowledge into classification methods. Distance-based
classification methods make use of a modified distance mea-
sure called geodesic distance. Q. Yong and Y. Jie introduce
a new kind of kernel for support vector machine (SVM)
which incorporates geodesic distance and therefore is ap-
plicable in cases such as when transformation invariance is
known.

The following three papers deal with different significant
applications of nonlinear techniques.

A statistical analysis of the behavior of a blind robust wa-
termarking system is presented by V. Solachidis and I. Pitas.
Their method is based on 1D pseudorandom signals embed-
ded in the magnitude of the Fourier transform of the data
and on the design of an optimum detector for multiplicative
watermark embedding.

C.-H. Thomas Yang et al. propose a novel face image
matching algorithm which is robust against illumination
variations. A high recognition rate with three reference im-
ages for different datasets under different lightening condi-
tions is obtained.

A medical application is dealt with in the paper authored
by H. Hassanpour et al. The authors propose a novel time-
frequency technique to detect EEG seizures. A neural net-
work is trained to discriminate between seizure and non-
seizure patterns.

The special issue is completed by a group of contribu-
tions in the area of video coding and communication sys-
tems.

A frame-aware nonlinear layering scheme for transport-
ing DCT-based video over packet-switched networks is pro-
posed by P. Cuenca et al. It is, in particular shown that proper
tuning of encoding parameters enables graceful degradation
and even maintaining video quality while reducing the bit
rate.

In the next paper, Z. Yao and R. Wilson report a novel
hybrid 3-dimensional compression scheme which combines
fractal coding with neighbourhood vector quantisation for
video and volume data. The low-complexity hybrid coder
outperforms other fractal coders.

Modern third generation (3G) and future fourth genera-
tion (4G) mobile communication systems offer many chal-
lenges, such as high data rates, multimedia communica-
tions, seamless global rooming, quality of service manage-
ment, high user capacity, and so forth. To meet these chal-
lenges, presently researchers are focusing their attention on
the satellite domain. As a result, a new generation of satel-
lite communication systems is being developed to support
multimedia and Internet-based applications. In this context,
M. Ibnkahla and J. Yuan describe a maximum likelihood se-
quence estimator (MLSE) receiver for satellite communica-
tions.

In recent years, there has been an increasing interest
in the investigation of hostile media, such as power-line
channels, for high-rate transmissions. It has been demon-
strated that power-line channels are as good as telephone
and cable TV channels for the transmission of broadband
signals in the last-mile environments. However, they re-
quire special schemes to cope with various problems, one
of them being the strong intersymbol effect. In this respect,
equalization techniques are widely applied. In the paper
by M. V. Ribeiro, the development of nonlinear equaliza-
tion techniques based on adaptive fuzzy systems is consid-
ered. The proposed fuzzy solutions combine the equaliza-
tion of the power-line channels with the reduction of impulse
noises.

It is the opinion of the editors of this special issue that the
contributions presented here, together with those published
in the first special issue, actually offer to the EURASIP JASP
readers a complete illustration of the scenario including the
tasks that can be efficiently faced using nonlinear methods.
Therefore, such special issues constitute a firm and reliable
reference even in the rapid evolution of nonlinear signal and
image processing.
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