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The relatively recent surge in activity centered around
multiple-input multiple-output (MIMO) techniques for
wireless communications is based on capacity gains obtained
by more fully exploiting the spatial and temporal aspects
of wireless channels. The early indications moving to the
use of multiple transmitters and multiple receiver elements
could lead to quite significant performance improvements
that were based on theoretical studies which made quite idealistic simplifying assumptions about the MIMO channel.
Although an understanding of the likely channel models to
be found in practice was incomplete, even a modest portion
of the promised MIMO gains would lead to significant performance improvements. This has been manifested by the
successful deployment of new wireless standards that have
MIMO products alreadyin the marketplace. Although theoretical studies can well define theupper limits to the capacity gains of MIMO, it is of interest to know how much
of that limiting performance can be obtained under realistic channel conditions. This naturally leads to two classes
of investigation: significant measurement studies of using
MIMO in diﬀerent real environments and development of
more refined theoretical models that incorporate, in their
structural aspects, what is either observed in practice or expected in practice. This highlights the important ongoing
role that research into space-time channel modeling plays in
understanding what is practicallyachievable by MIMO techniques.
The goal of this special issue was to present recent results
in space-time channel models which more realistically capture what is found in practice. The papers to be found in this
issue certainly advance that goal. This special issue collects
eight papers clustered into two groups: papers dealing with

the capture and analysis of channel measurements and papers dealing with theoretical models.
The first paper by L. Garcia et al. considers measurements
of an indoor and an outdoor wireless channel at 1800 MHz to
guide the selection of the most eﬀective MIMO configuration
particular focusing on spatially configuring two transmitters,
in a 2 × 4 configuration, to approach the performance of a 4 ×
4 configuration. Path loss and spatial correlation properties
for the diﬀerent configurations are analyzed.
The paper by A. Pal et al. evaluates three candidate antenna array designs for wideband MIMO at a center frequency of 5.2 GHz where the application is in small devices
such as personal digital assistants, mobile phones, and laptops. The wideband MIMO measurements in an open-plan
oﬃce environment are compared with results from channel
models which combine measured far field radiation patterns
of the antenna elements with the spatial-temporal multipath
parameters of the channel using a ray tracing model. The diversity in polarization, space, and angle are considered.
The third paper by H. Suzuki et al. considers indoor measurements of a 4 × 4 MIMO-OFDM channel operating at
5.25 GHz with bandwidth of 40 MHz corresponding to the
maximum data rate configuration for the IEEE 802.11n standard. The measurements are done in line-of-sight and nonline-of-sight-cases. These measurements form the basis of a
critical review of the validity of proposed correlation channel
models.
The fourth and final paper in the first group, which considers measurement, is the paper by M. Landmann et al.
This paper considers the polarization behavior of mobile
radio channel in a macrocell rural environment. The emphasis is on modeling changing and transient propagation
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phenomena which are overlooked in available channel models. The polarization behaviour is analyzed by separating the
eﬀects due to specular reflections from the diﬀuse multipath
components.
The second group of papers deals with modeling aspects
and not directly with measurements. As with measurements,
the emphasis is to find MIMO models which properly capture the appropriate wireless environments.
The first paper in the second group of papers is by P.
Almers et al. It is an up-to-date survey of radio propagation
and channel models used to emulate wireless channels for
MIMO systems. A distinction is drawn between two classes:
models that bundle the antenna configuration with the propagation and those that just treat the channel propagation independent of the antenna configuration. The paper provides
a critical analysis which highlights deficiencies in the current MIMO channel and radio propagation models including models found in wireless MIMO standards.
The second paper by J-M. Conrat and P. Pajusco presents
a versatile physical channel simulator model developed by
France Telecom for wideband MIMO systems. The simulator incorporates the key physical attributes: geometry, delay, directions of arrival and departure, and polarization. The
model subsumes common simpler ones and has the strong
advantage that permits the implementation of physical models in a link-level simulation chain. The paper also describes
the software implementation and provides details of the processing time eﬃciency with realistic simulation configurations.
The third model paper by C-X. Wang et al. investigates
the spatialtemporal correlation characteristics of the Spatial
Channel Model in the Third Generation Partnership Project
and the Kronecker Based Stochastic MIMO Model. The spatial temporal separability is investigated at the various levels
(cluster, link, and system) for these two models. Further, the
advantages and disadvantages of these models are discussed
with the Spatial Channel Model being less restrictive but with
greater implementation complexity. This paper also provides
a very useful analysis and classification of diﬀerent models
which have been proposed in the literature.
The final paper by K. Popovski et al. looks at the effects multipath propagation on UWB systems and proposes
a time-reversed channel impulse response strategy to implement prefiltering at the transmitter. This enables the received
signal to be temporally and spatially focused at the receiver.
The IEEE 802.15.3a channel model is employed and a comparison is made between time-hopped time-reversed systems
and equalization RAKE-based systems.
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Special Issue on
Signal Processing Advances in Robots and Autonomy
Call for Papers
The capabilities of robots and autonomous systems have increased dramatically over the past years. This success story
partly depends on advances in signal processing which provide appropriate and eﬃcient analysis of sensor data and
enable autonomy. A key element of the transition of signal
processing output to its exploitation inside robots and autonomous systems is the way uncertainty is managed: uncertainty originating from insuﬃcient sensor data, uncertainty
about eﬀects of future autonomous actions and, in the case of
distributed sensors and actuators (like for a team of robots),
uncertainty about communication lines. The aim of this special issue is to focus on recent developments that allow passing this transition path successfully, showing either where
signal processing is used in robotics and autonomy or where
robotics and autonomy had special demands that had not
been fulfilled by signal processing before.
Topics of interest include, but are not limited to:
• Autonomous navigation:
◦ Outdoor navigation using geo-information and

dedicated indoor navigation solutions
◦ Collision avoidance/sense and avoid
◦ Dynamic feature maps, and simultaneous localization and mapping (SLAM)
• Path planning:
◦ Proactive, based on open-loop optimization
◦ Reactive, based on adaptive control or model
predictive control (MPC)
◦ Probabilistic approaches for maximizing the expected future information
• Exploration:
◦ Networked teams of robots
◦ Sensor networks which mix static sensors with
autonomous moving ones
◦ Distributed algorithms and communication
aspects
The special issue will focus on the one hand on the development and comparison of algorithmic approaches and on
the other hand on their currently ever-widening range of applications in any platform: underwater, surface, ground, and
airborne. Special interest lies in probabilistic approaches and
setups of distributed sensors and actuators.
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Special Issue on
Social Image and Video Content Analysis
Call for Papers
The performance of image and video analysis algorithms
for content understanding has improved considerably over
the last decade and their practical applications are already
appearing in large-scale professional multimedia databases.
However, the emergence and growing popularity of social
networks and Web 2.0 applications, coupled with the ubiquity of aﬀordable media capture, has recently stimulated
huge growth in the amount of personal content available.
This content brings very diﬀerent challenges compared to
professionally authored content: it is unstructured (i.e., it
needs not conform to a generally accepted high-level syntax),
typically complementary sources are available when it is captured or published, and it features the Şuser-in-the-loopŤ at
all stages of the content life-cycle (capture, editing, publishing, and sharing). To date, user provided metadata, tagging,
rating and so on are typically used to index content in such
environments. Automated analysis has not been widely deployed yet, as research is needed to adapt existing approaches
to address these new challenges.
Research directions such as multimodal fusion, collaborative computing, using location or acquisition metadata, personal and social context, tags, and other contextual information, are currently being explored in such environments. As
the Web has become a massive source of multimedia content,
the research community responded by developing automated
methods that collect and organize ground truth collections
of content, vocabularies, and so on, and similar initiatives
are now required for social content. The challenge will be to
demonstrate that such methods can provide a more powerful
experience for the user, generate awareness, and pave the way
for innovative future applications.
This issue calls for high quality, original contributions focusing on image and video analysis in large scale, distributed,
social networking, and web environments. We particularly
welcome papers that explore information fusion, collaborative techniques, or context analysis.
Topics of interest include, but are not limited to:
• Image and video analysis using acquisition, location,

and contextual metadata
• Using collection contextual cues to constrain segmentation and classification
• Fusion of textual, audio, and numeric data in visual
content analysis

• Knowledge-driven analysis and reasoning in social

network environments
• Classification, structuring, and abstraction of large-

scale, heterogeneous visual content
• Multimodal person detection and behavior analysis for

individuals and groups
• Collaborative visual content annotation and ground

truth generation using analysis tools
• User profile modeling in social network environments

and personalized visual search
• Visual content analysis employing social interaction

and community behavior models
• Using folksonomies, tagging, and social navigation for

visual analysis
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Special Issue on
Iterative Decoding and Cross-Layering Techniques for
Multimedia Broadcasting and Communications
Call for Papers
The explosive growth of multimedia applications over the Internet and the ever-increasing users’ demands over commercial terrestrial digital multimedia broadcasting all over the
world call for eﬃcient physical and cross-layer techniques
able to mitigate the potential problems limiting broadband
services over wireless networks. In this scenario, mobile multimedia is expected to be one of the key services of future
wireless mobile networks. Meanwhile, recent advances in
digital communications have paved the way to a variety of
standards aimed at providing multimedia services over terrestrial broadband networks. To cite but a few, DVB-H, TDVB, T-DMB, wireless LANs, and wireless MANs are some
of the most recent standards enabling such technology.
Iterative decoding techniques for both source, channel,
and joint source-channel coding and decoding and crosslayering techniques have proven to be very eﬀective for providing a viable means of achieving capacity-approaching performance at very reduced computational burden.
The main aim of this special issue is to highlight stateof-the-art techniques on the most recent research advances
enabling digital multimedia services over broadband wireless networks, focused on physical and cross-layering solutions. Novel contributions, previously unpublished, that are
not being submitted to any other journal, are sought.
Topics of interests include, but are not limited to, the following subject categories:
• Iterative decoding techniques for concatenated chan•
•
•
•
•

nel codes (turbo codes and serially concatenated
codes)
Iterative decoding techniques for joint source-channel
decoding
Novel capacity-approaching channel codes: coding
strategies and eﬃcient decoding algorithms
Cross-layer modelling/analysis and optimization techniques
Standardization activities on digital multimedia
broadcasting protocols
Space-time coding and decoding

• Novel MIMO solutions for counteracting multipath

mobile channels
• Channel estimation and equalization
• Improved channel equalization techniques for SIMO

and MIMO systems
• Experimental testbeds
• Hardware Implementation and SoC solutions
Authors should follow the International Journal of Digital Multimedia Broadcasting manuscript format described
at the journal site http:www.hindawi.com/journals/ijdmb/.
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Special Issue on
Advances in Propagation Modelling for
Wireless Systems
Call for Papers
The true challenge for new communication technologies is
to “make the thing work” in real-world wireless channels.
System designers classically focus on the impact of the radio
channel on the received signals and use propagation models
for testing and evaluation of receiver designs and transmission schemes. Yet, the needs for such models evolve as new
applications emerge with diﬀerent bandwidths, terminal mobility, higher carrier frequencies, new antennas, and so forth.
Furthermore, channel characterization also yields the fundamental ties to classical electromagnetics and physics, as well
as the answers to some crucial questions in communication
and information theory. In particular, it is of outstanding importance for designing transmission schemes which are eﬃcient in terms of power or spectrum management.
The objective of this special issue is to highlight the most
recent advances in the area of propagation measurement and
modeling. Original and research articles are solicited in all
aspects of propagation, including experimental characterization, channel sounding, theoretical modeling, hardware emulation and new communication technologies.
Topics include, but are not limited to:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

4G channel measurements and modeling
Fixed wireless access (including outdoor-to-indoor)
UWB propagation
60 GHz channel measurements and modeling
Propagation models for wireless sensor networks, including RFIDs
Spectrum sensing and channel prediction for cognitive
radio
Intra/inter vehicle and vehicle-to-infrastructure channel characterization
Body area propagation modeling
Double-directional and MIMO channels
Multiuser MIMO channels
Multi-hop and cooperative channels
Polarimetric channels
Shadowing correlation modeling
Temporal variations in wireless channels
Frequency and range dependence of parameters

•
•
•
•

High-resolution algorithms for parameter extraction
Channel prediction and tracking
Numerical methods in wireless channel modeling
Advances in channel emulation and sounding
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Special Issue on
OFDMA Architectures, Protocols, and Applications
Call for Papers
Orthogonal frequency-division multiple access (OFDMA)
technologies are currently attracting intensive attention in
wireless communications to meet the ever-increasing demands arising from the explosive growth of Internet, multimedia, and broadband services. OFDMA-based systems are
able to deliver high data rate, operate in the hostile multipath
radio environment, and allow eﬃcient sharing of limited resources such as spectrum and transmit power between multiple users. OFDMA has been used in the mobility mode of
IEEE 802.16 WiMAX, is currently a working specification in
3GPP Long Term Evolution downlink, and is the candidate
access method for the IEEE 802.22 “wireless regional area
networks.” Clearly, recent advances in wireless communication technology have led to significant innovations that enable OFDMA-based wireless access networks to provide better quality-of-service (QoS) than ever with convenient and
inexpensive deployment and mobility.
However, regardless of the technology used, OFDMA networks must not only be able to provide reliable and high
quality broadband services, but also be implemented costeﬀectively and be operated eﬃciently. OFDMA presents
many of the advantages and challenges of OFDM systems
for single users, and the extension to multiple users introduces many further challenges and opportunities, both on
the physical layer and at higher layers. These requirements
present many challenges in the design of network architectures and protocols, which have motivated a significant
amount of research in the area. Also, many critical problems associated with the applications of OFDMA technologies in future wireless systems are still looking for eﬃcient
solutions. The aim of this special issue is to present a collection of high-quality research papers that report the latest
research advances in this field from physical and network layers to practical applications. Original papers are solicited in
all aspects of OFDMA techniques including physical layer issues, architectures, protocol designs, enabling technologies,
theoretical studies, practical applications, and experimental
prototypes. Topics of interest include, but are not limited to:
•
•
•
•

Adaptive coding and modulation
Signal processing for OFDMA
Interference control techniques
Bandwidth and resources allocation

•
•
•
•
•
•
•
•
•
•

Eﬃcient MAC protocol development
Routing algorithms and congestion control schemes
MAC and network layer management
Cross-layer design and optimization
Cooperative and game theoretic analysis
Quality of service provisioning
Network modeling and performance analysis
Security and privacy management
Broadband Wireless Access
Testbed, experiment, implementation, standards, and
practical applications
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