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Wireless communication technologies are undergoing rapid advancements. The last few years
have experienced a steep growth in research on wireless networks having attractive claims.
Researchers are currently envisioning different attractive properties of wireless systems such
as the ability to self-organize, self-configure, self-heal, self-manage and self-maintain. These
systems are increasingly becoming dynamic and they are expected to perform many tasks
autonomously by adapting to the dynamics of the networks. With the wide range of applica-
tions that need to be supported in these systems, there are increasing expectations about what
the current and the future generation networks can do. Many of these requirements are pivoted
in the ability of the networks to adapt to the network dynamism. Adaptation to changing envi-
ronments, in turn, often leads to increased performance of the networks. In this Special Issue,
we have selected a few high quality research papers relating to different aspects of adaptive
communication in wireless networks. We provide a cursory level summary of the papers.

Guo et al. have proposed an energy efficient multi-source temporal data aggregation model
called MSTDA in WSNs. This MSTDA model is deployed at both the base station (BS) and
the node. In this MSTDA model they included feature selection and data prediction methods.
Experimental results shown in the proposed method provide good performance.

Deng et al. have proposed a collision alleviation scheme for the purpose of efficient high
priority traffic transmission which usually used to schedule emergency messages in VANETS.
The simulation results show that there is significant improvement in performance for high
priority traffic without much degraded performance of low priority traffic.
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Vaidya et al. have proposed a comprehensive and resilient security framework for wireless
ad hoc network capable of providing end to end security. They have proposed an approach
using a multi-signatures scheme along with a self-certified public keying technique. The
experimental results show that it is more secure and effective than the existing schemes.

Lietal. have proposed an optimization based adaptive routing algorithm which can be used
for seeking a desired path for traffic flows. They have formulated a convex multi-commodity
network flow problem. The experimental results show that it is more robust and adaptable
for a variety of network situations.

Fei et al. have proposed a QOS aware two level uplink DBA algorithm for IEEE 802.16j-
based vehicular networks. The proposed DBA algorithm consists of two levels DBA algo-
rithm. The simulation results show that the proposed DBA algorithm operates efficiently in
terms of the average queuing delay, call blocking probability and throughput.

Tsai et al. proposed an adaptive packet and block length forward error correction (FEC)
for video streaming over wireless networks. They have shown that the proposed scheme can
obtain better recovery performance compared to the conventional FEC mechanisms, which
use a whole redundant packet to recover the error source packet, when the packet error occurs
with only a few bit errors inside.

Sarker et al. have proposed a new access protocol with Multi-packet Reception (MPR)
capability for infrastructure less wireless autonomic networks. In an infrastructure less wire-
less autonomic network, mobile nodes may communicate with each other directly without
a base station, using the proposed random access protocol. The results of this study may be
used for a system design of an infrastructure less contention based multiple access schemes
with MPR capability.

Liu et al. have studied the symbol error rate (SER) performance of adaptive relay selection
schemes in general dual hop multiple relay networks. They have derived tight and closed
form results over the whole SNR regime for ARS, AF-RS, PDF-RS, ADF-RS, and CDF-RS
schemes.

Shahriar et al. have presented analytical model based analysis and evaluation tool for
PD-based route optimization schemes. Results show that the performance of a scheme
depends on the characteristics of the mobile network, and there is no single scheme which
suits all mobility scenarios.

Song has analyzed the impact of channel fading, direct collisions, and staggered collisions
on MAC-layer packetization in 802.11 WLANSs. A large packet size is preferred to minimize
protocol header overhead. A significant performance gain is observed in terms of effective
throughput and video frame transfer delay.

OFDM technology is expected to play important role in future wireless communication
systems. The performance analysis of OFDM-based cooperative networks over Nakagam-
i-m fading channels is a necessary step in the design of future OFDM-based cooperative
networks. In this special issue, Yang and colleagues have investigated (for the first time)
the performance of OFDM-based cooperative networks over Nakagami-m fading channels,
by deriving the closed-form outage probability of OFDM-based selective DF cooperative
networks over independent but not necessarily identically distributed (i.n.i.d.) Nakagami-m
fading channels, with integer values of parameter .

Pillutla and Krishnamurthy have tackled the problem of decentralized rate selection in
IEEE 802.11 wireless local area networks (WLANSs) using game theory. Several interesting
results have been established by formulating the rate selection problem as a non-cooperative
game where individual users (players) of a WLAN can pick their actions from a finite set of
physical layer modulation rates.
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Qiu and colleagues address the poor performance faced by some emerging applications
with high bandwidth requirement and delay and loss constraints, such as video streaming, in
Wireless Mesh Networks (WMNSs). They developed a new approach consisting of a network
route selection scheme which provides paths for multiple video streams with the least inter-
ference and an optimization algorithm that determines the compression rates depending on
the network condition.

In urban vehicular wireless environments, although rebroadcasting by vehicles can possi-
bly increase the number of vehicles receiving the traffic warning messages, redundancy, con-
tention, and packet collisions due to simultaneous forwarding (usually known as the broadcast
storm problem), can occur. The paper entitled “A Street Broadcast Reduction Scheme (SBR)
to Mitigate the Broadcast Storm Problem in VANETS” presents street broadcast reduction
(SBR), a novel scheme that mitigates the broadcast storm problem in VANETS. Simulation
results show that SBR combined with the location-based scheme outperforms other schemes
in high density urban scenarios, yielding a lower percentage of blind vehicles while drastically
alleviating the broadcast storm problem.

The paper entitled “Performance Analysis of OFDM Repeater Networks with Spatial
Fading Correlation” analyzes the performance of the OFDM diversity systems with the spa-
tial fading correlation when the network includes an RF repeater. In this study, a multipath
channel is constructed by the repeated signal instead of natural multipath and the system
performance with spatial correlation per subcarrier is evaluated. Numerical results indicate
that the time shifted sampling (TSS) technique which relies on multipath diversity is also
effective in reducing the effect of correlation for the multipath channels constructed by the
repeaters.

The paper “Enhancing Data Rates of TH-UWB Systems Using M-ary OPPM-BPSM Mod-
ulation Scheme: A System Perspective M-ary OPPM-BPSM” proposes and studies a com-
bined modulation scheme for time hopping ultra wideband (THUWB) radio system based
on orthogonal pulse position modulation (OPPM) and biorthogonal pulse shape modulation
(BPSM). The proposed scheme offers a high data rate with satisfactory system performance
by using high-level multi-dimensional modulation schemes. The performance is analyzed
by using characteristic function and Gaussian approximation in additive white Gaussian and
multipath scenarios, respectively. As demonstrated, the proposed scheme reduces multiple
access interference considerably in multi-user environments and the theoretical analysis is
validated by simulation results.

The paper “Cross-layer Fast Link Adaptation for MIMO-OFDM Based WLANSs” consid-
ers the use of cross-layer fast link adaptation (FLA) for WLANs employing a MIMO-OFDM
physical layer. A packet error rate (PER) based FLA technique that, without loss of gen-
erality, makes use of the exponential effective SNR mapping (EESM) is proposed. Results
show that both PER- and BER-based FLA techniques optimize the data throughput while
satisfying prescribed quality of service constraints. Channel estimation errors have also been
considered, revealing the importance of good channel estimators in order for FLA strategies
to work satisfactorily.

The paper entitled “Adaptive Self-learning Resource Allocation Scheme for Unlicensed
Users in High-Rate UWB Systems” investigates a dynamic sub-band allocation for spectrum
sharing in the multiuser OFDM-UWB systems while respecting the system constraints and
the distributed MAC architecture. A dynamic spectrum allocation scheme is proposed and
analyzed to derive a multiuser optimal allocation solution. Based on an adaptive and low-
complexity approach, the proposed scheme shares the available resources among unlicensed
UWRB users while taking into consideration the QoS requirements and the channel conditions.
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This new approach improves the system performance compared to WiMedia solution and
offers a considerable gain for users that have strict QoS requirements.

An efficient approach for organizing large ad hoc networks is to divide the nodes into
multiple clusters and designate, for each cluster, a cluster head which is responsible for
holding inter-cluster control information. On the one hand, the cluster head has a dominant
position in front of the others because it manages the connectivity and has access to other
node’s sensitive information. But on the other hand, the cluster head role also has some asso-
ciated costs. Hence, in order to prevent malicious nodes from taking control of the group in
a fraudulent way and avoid selfish attacks from suitable nodes, the cluster head needs to be
elected in a secure way. The paper entitled “A Fair and Secure Cluster Formation Process for
Ad Hoc Networks” presents a novel solution that guarantees the cluster head is elected in a
cheat-proof manner.
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