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Guest Editorial

Special issue on wireless multimedia sensor networks

With the availability of low-cost, small-scale imaging
sensors, CMOS cameras, and microphones – all of which
may ubiquitously capture multimedia content from the
ﬁeld – Wireless Multimedia Sensor Networks (WMSN)
have been proposed and have received the immediate
attention of the research community. WMSN applications,
e.g., multimedia surveillance networks, target tracking,
environmental monitoring, and trafﬁc management systems, require effective harvesting and communication of
event features in the form of multimedia such as audio,
image, and video. To this end, additional challenges for
energy-efﬁcient multimedia processing and communication in WMSN, i.e., heterogeneous multimedia reliability
deﬁnitions, tight QoS expectations, and high bandwidth
demands, must be addressed as well.
For this very exciting and interdisciplinary topic, we
have received 32 responses to our call-for-papers. As a
result of a thorough review process by experts in the
respective areas, this special issue consists of 6 selected
papers describing the state-of-the-art, reliable and efﬁcient multimedia processing and delivery solutions which
are imperative for the realization of WMSN.
The ﬁrst paper by N. Saxena, A. Roy, and J. Shin presents
an adaptive contention, window-based quality of service
(QoS) medium access control (MAC) protocol for wireless
multimedia sensor networks. The proposed MAC protocol
adopts the carrier-sense multiple access – collision
avoidance (CSMA-CA) technique and adaptively adjusts
the contention window depending on application-speciﬁc
QoS-requirements for multimedia delivery over sensor
networks as well as on the trafﬁc and wireless channel
characteristics. It also dynamically adapts its duty cycle
based on the major application trafﬁc pattern. Experimental results conﬁrm the technique’s operation and show that
the technique preserves energy resources without compromising multimedia QoS requirements.
The second paper is authored by C. Na, Y. Yang, and A.
Mishra and introduces an optimal guaranteed-time-slot
(GTS) scheduling algorithm for time-sensitive multimedia
delivery over sensor networks employing the low rate
wireless personal area networks (LR-PAN) standard developed by the IEEE, i.e., IEEE 802.15.4. It presents a mathematical formulation to check the schedulability of a set
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of time-sensitive transactions with delay constraints in
IEEE 802.15.4 networks operating in beacon mode. Based
on this mathematical analysis, a novel GTS scheduling
algorithm (GSA) – which is both work-conserving and
optimal – is presented. Simulations reveal that GSA provides very high performance under bursty, periodic and
aperiodic transmissions of transactions for multimedia
delivery over low data-rate sensor networks.
The next paper, titled ‘‘Self-Orienting Wireless Multimedia Sensor Networks for Occlusion-Free Viewpoints”
by N. Tezcan and W. Wang, investigates the problem of
self-orientation in WMSN in order to ﬁnd the best possible
orientation of multimedia sensors to maximize the multimedia coverage. To this end, a new distributed algorithm
enabling sensors to calculate their directional coverage
and self-conﬁgurable orientation is also proposed. It is
veriﬁed through simulation experiments that the algorithm minimizes the negative effect of occlusions and
overlapping regions in the ﬁeld, and hence, the occlusion-free viewpoint approach signiﬁcantly increases the
multimedia coverage.
In their paper, ‘‘A Design and Implementation of Enhanced IEEE 802.15.4 for Supporting Multimedia Service
in Wireless Sensor Networks”, C. Suh, Z. Hameed, and
Y.-B. Ko propose an enhancement to IEEE 802.15.4, named
TEA-15.4, which adaptively adjusts the active period based
on the trafﬁc information. To detect data trafﬁc in the network, the proposed scheme utilizes two techniques: Arbitrary Trafﬁc Signal (ATS) and Trafﬁc Time-Out (TTO). By
utilizing these two techniques, the proposed TEA-15.4 can
not only support enough data throughput to carry out multimedia communications, but also maintain lower energy
consumption for multimedia sensors. They implemented
their solution and the IEEE 802.15.4 full-standard on the
TinyOS and, via experiments on a physical testbed, veriﬁed
that TEA-15.4 is indeed a promising mechanism for WMSN.
Acoustic target tracking and classiﬁcation is an important application of wireless multimedia sensor networks.
The following paper, titled ‘‘Distributed Classiﬁcation of
Acoustic Targets in Wireless Audio-Sensor Networks” by
B. Malhotra, I. Nikolaidis, and J. Harms, introduces a novel
distributed framework to classify moving ground vehicles
based on features extracted from the vehicles’ acoustic
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signals. The framework enables the multimedia sensors to
coordinate neighborhoods upon detection of a signal, partition the neighborhoods into active nodes and a master
node, make measurements based on fast Fourier transform
(FFT) and power spectral density (PSD) of the acoustic signals, and communicate this information to the master node
in order to collaboratively classify the moving target with
the k-Nearest Neighbor (k-NN) classiﬁcation method. The
authors have conducted physical experiments using real
acoustic signals from different vehicles recorded in their
city and clearly shown the efﬁciency and effectiveness of
their solution for acoustic target classiﬁcation in WMSNs.
With the objective of high compression efﬁciency to reduce communication costs, many existing image compression techniques considered for sensor networks are
extremely complex, such as JPEG2000. However, these
algorithms mean complex hardware and a heavy processing load, and hence increased power consumption. In the
last paper of this special issue, Q. Lu, W. Luo, J. Wang,
and B. Chen present a low-complexity and energy-efﬁcient
image compression scheme to reduce the hardware cost
and the energy consumption in WMSNs. The compression
algorithm in the proposed scheme greatly lowers the computational complexity and reduces the required memory,
while it still achieves the required PSNR through the collaborative processing of tasks. It also dynamically updates
transmission range to further reduce communication energy dissipation. The performance improvement in terms
of energy consumption, image quality and WMSN lifetime
is shown through extensive simulation experiments.
It has been a great pleasure to organize this special issue
which reveals important research results in the broad ﬁeld
of multimedia sensor networks and highlights future research avenues on this emerging research ﬁeld. We would
like to thank Prof. Ian F. Akyildiz, Editor-in-Chief of Computer Networks (Elsevier) Journal, for initiating this special
issue and for his support and encouragement. We would
like to thank Dr. Harry Rudin, Editor-in-Chief (Special Issues) of Computer Networks (Elsevier) Journal, for giving
us the opportunity to organize this special issue and for
his editorial comments which have signiﬁcantly improved
the quality of this issue. We also thank all authors for their
submissions and all reviewers for their diligent work in
evaluating these submissions. We sincerely hope that you
enjoy reading these distinguished papers and ﬁnd appealing
ideas for future explorative activities on this timely topic.
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