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1. Introduction

Wireless Networks, supported by recent technological advances in low power wireless communications
along with silicon integration of various functionalities such as sensing, communications, intelligence
and actuations are emerging as a critically important disruptive computer class based on a new platform,
networking structure and interface that enable novel, low cost, high volume applications such as nuclear,
biological and chemical attack detection and protection, home automation, battlefield surveillance and
environmental monitoring. Several of such applications have been difficult to realize because of problems
involved with inputting data from sensors directly in to actor systems. To fulfill their large range of
applications wireless networks will collaborate with other wired networks. The research community is
working to develop high performance computing solutions to problems arising from the complexities of
these wireless network systems.

This special issue, highlights advances in various aspects of wireless networks and is organized mainly
from the papers of the The 22nd IEEE International Conference on Advanced Information Networking
and Applications AINA 2008, held in GinoWan, Okinawa, Japan, March 25–28, 2008. The conference
received 469 submissions and every paper was reviewed carefully by 3 reviewers. Based on their quality
and significance 146 papers were accepted in AINA 2008. We received 17 papers for this special issue.
After two more rounds of review, we accepted 6 papers based on their quality and suitability to the
special issue as well as the journal.

The Medium Access Control (MAC) protocol is a major element that determines the efficiency in
sharing the limited communication bandwidth in wireless networks. In the first paper, Mjidi et al. study
the impact of dynamic RTS threshold adjustment for IEEE 802.11 MAC protocol. They show both
analytically and with extensive simulations the advantages of the proposed scheme.

In the second paper, Shigeyasu et al. propose a new MAC protocol, namely, IEEE802.11DCF with
CCTS (Cancel CTS). The proposed protocol is analyzed by extensive simulations.

Research results on wireless ad hoc and sensor networks shows that most of the node energy is spent
in idle state. Mahfoudh and Minet propose SERENA, an algorithm to SchEdule RoutEr Nodes Activity.
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SERENA is based on a two-hop coloring algorithm, whose complexity in terms of colors and rounds is
evaluated. SERENA is compared with classical TDMA and optimized variants such as USAP in wireless
ad hoc and sensor networks.

In the forth paper, Muhammad proposes an efficient method for introducing relay nodes in the given
communication graph. The algorithm assigns transmitting ranges to the nodes such that the cost of
range assignment function is minimal over all connecting range assignments in the graph. The output
of the algorithm is the minimal Steiner tree on the graph consists of terminal (original) nodes and relay
(additional) nodes.

Broadcasting is an essential and effective data propagation mechanism, with several of important
applications such as route discovery, address resolution, as well as many other network services. In the
next paper, Hanashi, Awan and Woodward propose a dynamic probabilistic approach that dynamically
fine-tunes the rebroadcasting probability according to the number of neighbor’s nodes distributed in the
ad hoc network. The performance of the proposed approach is investigated and compared with the simple
AODV and fixed probabilistic schemes using simulations under different mobility models.

In the last paper, Rohm et al. analyze via simulations the impact of different configurable MAC
parameters on the performance of beaconless IEEE 802.15.4 networks under different traffic loads and
under different levels of interference from the hidden nodes. Based on this analysis, we suggest the values
of IEEE 802.15.4 MAC parameters that results in a good tradeoff between the packet loss probability
and the packet latency under different conditions.

As we conclude this overview, we would like to thank all the authors for submitting their papers, and
greatly thank many reviewers for their good work to make possible the publication of this special issue
on time. In particular, we would like to address our special thanks to Dr. David Taniar for his strong
encouragement and support to engage in this endeavor.
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