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Biomedical imaging is critically important for life science
and health care. In this rapidly developing field, mathemat-
ics is one of the most powerful tools for developing image
reconstruction as well as image processing theory and meth-
ods. Many of the innovations in biomedical imaging are fun-
damentally related to the mathematical sciences. With im-
provements of traditional imaging systems and emergence of
novel imaging modalities such as molecular imaging towards
molecular medicine, imaging equations that link measure-
ments to original images become increasingly more com-
plex to reflect the reality upto an ever-improving accuracy.
Mathematics becomes increasingly useful and leads to a new
array of interdisciplinary and challenging research opportu-
nities.The future biomedical imaging will include advanced
mathematical methods as major features.

It is a current trend that more mathematicians become
engaged in biomedical imaging at all levels, from image re-
construction to image processing, and upto image under-
standing and various high-level applications. This special is-
sue addresses the role of mathematics in biomedical imaging.
The themes include theoretical analysis, algorithm design,
system modeling and assessment, as well as various biomed-
ical imaging applications. From 10 submissions, 7 papers are
published in this special issue. Each paper was reviewed by
at least two reviewers and revised according to review com-
ments. The papers cover the following imaging modalities:
X-ray computed tomography (CT), positron emission to-
mography (PET), magnetic resonance imaging (MRI), diffu-
sion tensor imaging (DTI), electrical impedance tomography
(EIT), and elasticity imaging using ultrasound.

The field of X-ray imaging has been expanding rapidly
since Röntgen’s historical discovery in 1895. X-ray CT, as

the first noninvasive tomographic method, has revolution-
ized imaging technologies in general, which was also the first
successful application of mathematics in biomedical imag-
ing. The mathematics is the theory of Radon transform in-
vented by Radon in 1917. Further research may rejuvenate
this classic topic to meet modern imaging challenges such as
scattering effects. In Truong et al.’s paper, the authors pre-
sented two further generalizations of the Radon transform,
namely, two classes of conical Radon transforms which origi-
nate from imaging processes using Compton scattered radia-
tion. The first class, called C1-conical Radon transform, is re-
lated to an imaging principle with a collimated gamma cam-
era whereas the second class, called C2-conical Radon trans-
form, contains a special subclass which models the Compton
camera imaging process. They demonstrated that the inver-
sion of C2-conical Radon transform can be achieved under a
special condition.

PET is currently a major imaging modality for clinical
diagnostics and pharmacological research. The expectation
maximization (EM) algorithm has been used in PET for
years. In Chan et al.’s paper, the authors propose to com-
bine the level set method with the EM algorithm for PET. The
level set method, which was originally developed for captur-
ing moving interfaces in multiphase physics, is used here to
capture geometric information, for example, the anatomical
structure. If another type of information is available, for ex-
ample, CT or MRI images, it can be used as prior knowledge
and can be incorporated into the formulation. The idea of
combining geometric information with statistic methods is
quite interesting and promising.

In Mueller-Bierl et al.’s paper, the authors investigated
the magnetic field distribution and signal decay of high field
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strength functional MRI imaging. The static dipole model
has been extended to a dynamic model to describe the sam-
pling of phases of the individual protons moving in the in-
homogeneous magnetic field. The dynamic Brownian mo-
tion process is implemented using a Monte Carlo method
with different step parameters. Various factors for signal de-
cay and artifacts formation are investigated. Results from dif-
ferent methods were compared.

Earlier work on total variation (TV) regularization for
color (vector valued) images is naturally extended to DTI,
which is composed of a symmetric positive definite (SPD)
matrix at each pixel. In the last decade, a new magnetic res-
onance modality, DTI, has caught a lot of interest. DTI can
reveal anatomical structure information. In this special issue,
there are two papers on this imaging technique. In Chris-
tiansen et al.’s paper, this type of tensor-valued images is
denoised using TV regularization. Recently, partial differen-
tial equation- (PDE-) based image processing methods have
been very successful in many applications due to its intrin-
sic geometric nature. TV regularization, which can effec-
tively remove noise while keeping sharp features, is one of
the most important techniques for PDE-based image pro-
cessing methods. Although TV regularization is very natural
for scalar (gray) images, there is no easy and natural way to
extend to vector values (color) images. This paper proposes
to use TV regularization to denoise DTI based on previous
work on generalizing TV to vector value images. To maintain
the SPD structure of the tensor, the authors propose to work
on the LU factorization of the tensor rather than on the ten-
sor itself. The results demonstrated the expected strength of
TV regularization. Another paper on DTI is by Duan. The
author proposes a semi-automatic thalamus and thalamus
nuclei segmentation algorithm based on the mean-shift al-
gorithm. The main advantages of the proposed method over
methods based on K-means are its flexibility and adaptivity,
since assumptions of Gaussian or a fixed number of clusters
are not needed.

The EIT and elasticity imaging in the following two con-
tributions are inverse problems of partial differential equa-
tions. In EIT, electric currents are applied to the boundary of
an object and the induced surface voltages are measured. The
measured voltage data are then used to reconstruct the inter-
nal conductivity distribution of the object. In Azzouz et al.’s
paper, the authors establish two reconstruction methods for
a new planar electrical impedance tomography device. This
prototype allows noninvasive medical imaging techniques if
only one side of a patient is accessible for electric measure-
ments. The two reconstruction methods have different prop-
erties: one is a linearization-type method that allows quan-
titative reconstructions; and the other one, that is, the fac-
torization method, is a qualitative one, and it is designed
to detect anomalies within the body. Numerical results are
also presented. In elasticity imaging, tissue motion in re-
sponse to mechanical excitation is measured using modern
imaging systems, and the estimated displacements are then
used to reconstruct the spatial distribution of Young’s mod-
ulus. In Aglyamov et al.’s paper, the authors propose a novel
reconstruction technique for elastic properties of biologi-
cal tissues from compressional ultrasound elastography. The

technique assumes spherical or cylindrical symmetry so that
strain equations can be simplified. The reconstruction is con-
ducted with inverse problem computations for partial differ-
ential equations. The proposed method is applied to image
liver hemangioma (spherical symmetry) and rat DVT (cylin-
drical symmetry). The reconstruction results are compared
with traditional elastography images. This paper offers some
interesting thoughts especially for some special clinical cases
where elasticity properties are spherical symmetric.

These papers represent an exciting, insightful observa-
tion into the state of the art, as well as emerging future topics
in this important interdisciplinary field. We hope that this
special issue would attract a major attention of the peers.
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EURASIP Journal on Advances in Signal Processing

Special Issue on

Applications of Time-Frequency Signal Processing in
Wireless Communications and Bioengineering

Call for Papers

Time-frequency signal processing is a well-established area
with applications ranging from bioengineering and wireless
communications to earthquake engineering and machine
monitoring. Signals in these applications are typically non-
stationary and as such require joint time-frequency analysis.
The objective of this special issue is to bring together theoret-
ical results and application of time-frequency methodologies
from investigators in the wireless communications and
bioengineering disciplines.

While novel theoretical results and applications of time-
frequency signal processing in wireless communications
and biomedical systems will be preferred, applications in
other areas will also be considered. Likewise, this issue will
emphasize methodologies related to Priestley’s evolutionary
spectrum and the fractional Fourier transform, but other
methodologies will also be considered.

The intended focus of this issue will be on presenting
time-frequency signal processing applications to wireless
communications and biomedical systems using evolutionary
spectral techniques and fractional Fourier transform.

Topics of interest include, but are not limited to:

• Biomedical systems: EEG, ECG waveforms and heart
sound, vibroartrographic signals emitted by human
knee joints, EEG signals, and various other biomedical
waveforms analyzed by time-frequency techniques

• Wireless communications: time-frequency receivers,
channel characterization, channel diversity, time-vary-
ing modulation schemes, and suppressing nonstation-
ary interference as chirp jammers

Before submission authors should carefully read over the
journal’s Author Guidelines, which are located at http://www
.hindawi.com/journals/asp/guidelines.html. Prospective au-
thors should submit an electronic copy of their complete
manuscript through the journal Manuscript Tracking Sys-
tem at http://mts.hindawi.com/ according to the following
timetable:

Manuscript Due January 1, 2010

First Round of Reviews April 1, 2010

Publication Date July 1, 2010

Lead Guest Editor

Luis F. Chaparro, Department of Electrical and Computer
Engineering, University of Pittsburgh, Pittsburgh, PA, USA;
chaparro@ee.pitt.edu

Guest Editors
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Engineering, Istanbul University, Istanbul, Turkey;
akan@istanbul.edu.tr

Syed Ismail Shah, Department of Computing and
Technology, Iqra University, Islamabad, Pakistan;
ismail@iqraisb.edu.pk

Lutfiye Durak, Department of Electronics and
Communications Engineering, Yildiz Technical University,
Istanbul, Turkey; lutfiye@ieee.org
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Advances in Random Matrix Theory for Signal
Processing Applications

Call for Papers

In recent years, the mathematical field of random matrix
theory (RMT) has emerged as an extremely powerful tool for
a variety of signal processing applications. Recent advances,
both in the areas of exact (finite-dimensional) and asymp-
totic (large-dimensional) RMTs, have received strong interest
from amongst the signal processing community and have
been instrumental for a number of recent breakthroughs.
For example, advances in RMT techniques have paved
the way for the design of powerful multiantenna and
multiuser signal processing modules which are currently
revolutionizing the field of wireless communications; they
have led to fundamental insights into the information-
theoretic limits (achievable by any signal processing strategy)
in multidimensional wireless channels; they have pushed
forward the development of advanced synthetic aperture
radar (SAR) imaging techniques; they have provided the
key ingredient for designing powerful new detection and
estimation techniques in array signal processing.

This Special Issue aims to bring together state-of-the-
art research contributions that address open problems in
signal processing using RMT methods. While papers that are
primarily of mathematical interest will be considered, the
main focus is on applications of these techniques to real-
world signal processing problems. Potential topics include
(but are not limited to) the following areas:

• Modern wireless communication systems techniques,
such as multiantenna and multiaccess, spectrum sens-
ing and cognitive radio, wireless ad hoc and sensor
networks, cooperative signal processing, information
theory

• Detection and estimation, array processing
• Radar, MIMO radar, SAR imaging, and remote sensing

Before submission authors should carefully read over the
journal’s Author Guidelines, which are located at http://www
.hindawi.com/journals/asp/guidelines.html. Prospective au-
thors should submit an electronic copy of their complete
manuscript through the journal Manuscript Tracking Sys-

tem at http://mts.hindawi.com/, according to the following
timetable:

Manuscript Due November 1, 2009

First Round of Reviews February 1, 2010

Publication Date May 1, 2010

Lead Guest Editor

Matthew McKay, Department of Electronic and Computer
Engineering, Hong Kong University of Science and
Technology, Clear Water Bay, Hong Kong; eemckay@ust.hk

Guest Editors

Marco Chiani, Department of Electronics, Computer
Sciences and Systems, University of Bologna, 40136
Bologna, Italy; mchiani@deis.unibo.it
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and Computer Science, University of Michigan, 1301 Beal
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rajrao.umich@gmail.com
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Institute of Technology, Lexington, MA 02420-9108, USA;
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Engineering, University of Canterbury, Christchurch 8140,
New Zealand; peter.smith@canterbury.ac.nz

Hindawi Publishing Corporation
http://www.hindawi.com

http://www.hindawi.com/journals/asp/guidelines.html
http://www.hindawi.com/journals/asp/guidelines.html
http://mts.hindawi.com/
mailto:eemckay@ust.hk
mailto:mchiani@deis.unibo.it
mailto:rajrao.umich@gmail.com
mailto:christ@ll.mit.edu
mailto:peter.smith@canterbury.ac.nz


EURASIP Journal on Advances in Signal Processing

Special Issue on

Advanced Equalization Techniques for Wireless
Communications

Call for Papers

With the introduction of personal communications services
and digital packet data services, broadband wireless technol-
ogy has experienced a significant upswing in recent years. To
support the fast-growing wireless market, wireless research
has to cope with formidable challenges that stem from
wireless fading and multipath effects, finite-precision DSP,
high signal dimension, and limited device size, to name a few.
The goal is to design wireless devices that attain high data
rate and high performance at low complexity. To achieve this
goal, an essential step is channel equalization.

An ideal equalizer should achieve high performance, high
rate, and low complexity. The tradeoffs among these three
metrics are fundamental yet challenging in both theoretical
analysis and hardware implementation. The aim of this
special issue is to bring together the state-of-the-art research
contributions that address advanced techniques in channel
equalization for wireless communications. The guest editors
seek high-quality papers on aspects of advanced channel
equalization techniques, and value both theoretical and
practical research contributions. Topics of interest include,
but are not limited to:

• Low-complexity equalizers for wireless fading chan-
nels, including those that exploit sparsity

• Iterative equalization and decoding (turbo equaliza-
tion)

• Time- and/or frequency-domain equalization for
OFDM or single-carrier systems

• Equalization for rapidly time-varying channels
• Equalization for MIMO channels
• Equalization for multiuser systems
• Equalizers with finite-bit precision
• Equalization for cooperative relay systems
• Joint channel estimation and equalization

Before submission authors should carefully read over the
journal’s Author Guidelines, which are located at http://www
.hindawi.com/journals/asp/guidelines.html. Prospective au-
thors should submit an electronic copy of their complete

manuscript through the journal Manuscript Tracking Sys-
tem at http://mts.hindawi.com/ according to the following
timetable:
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First Round of Reviews January 1, 2010

Publication Date April 1, 2010
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