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Wireless communications have added a new dimen-
sion to the networking field. One recent development
is the wireless ad hoc network, which is characterized
by many mobile computers interconnected by wire-
less transceivers without the support of fixed infras-
tructure, making it attractive for use in emergency
relief and battlefield communication. The network can
be formed quickly and dynamically. However, effi-
ciency of ad hoc networks needs to be addressed
carefully. For example, power saving is a critical
issue to extend the lifetime of an ad hoc network.
The medium access control (MAC) is also a very
challenging issue since interference would be inten-
sive in an ad hoc network. Mobility management and
QoS are important to support high-level applications.

Sensor networks, which are created by tiny smart
sensors combined with computation and communi-
cation capabilities, are being proposed recently for
applications such as military combat, environment
surveillance, and pollution detection. Common fea-
tures of sensor networks and ad hoc networks include
multi-hop communication and dynamically changing
network topology. These two new network archi-
tectures, together with the development of light-
weight, small computing devices, have made perva-
sive computing possible. Many issues, such as rout-
ing, medium access, energy management, fault toler-
ance, and scalability, need to be addressed.

This special issue is targeted at addressing the
development of these issues. Nine papers are selected
for publication in this special issue from over thirty
submissions. The first paper ‘Spatial Agents: integrat-
ing of user mobility and program mobility in ubiq-
uitous computing environments’ by I. Satoh presents
a framework for the building of context-aware appli-
cations in ubiquitous and mobile computing settings.
The framework provides people, places, and things
with computational functionalities to support and

annotate them. Using location-tracking systems, the
framework provides a way for mobile agents to fol-
low their users as they move around. A prototype
implementation of the framework has been built on a
Java-based mobile agent system and tested with sev-
eral practical applications, including follow-me appli-
cations and a user navigational assistance system.

The second paper ‘Power-aware broadcasting and
activity scheduling in ad hoc wireless networks using
connected dominating sets’ by J. Wu and B. Wu and
I. Stojmenovic addresses the broadcasting issue in an
ad hoc network. A straightforward broadcasting by
flooding is usually very costly and will result in sub-
stantial redundancy and more energy consumption. A
new broadcasting based on connected dominating sets
is proposed. The authors propose to apply the notion
of power-aware connected dominating set to broad-
casting and activity scheduling. The effectiveness of
the proposed method in prolonging the life span of
the network is confirmed.

The third paper ‘Reliable MAC layer multicast
in IEEE 802.11 wireless networks’ by M. Sun,
L. Huang, S. Wang, A. Arora and T.-H. Lai addresses
the multicast/broadcast support in an IEEE 802.11
wireless network. The IEEE 802.11 multicast/broad-
cast protocol is designed based on CSMA/CA and
does not provide any MAC layer recovery on multi-
cast/broadcast frames, thus suffering from the relia-
bility problem. To redress the problems of reliability
and efficiency, the authors propose a reliable Batch
Mode Multicast MAC protocol, which considerably
reduces the time required for a multicast/broadcast.
Then the authors further propose a Location Aware
Multicast MAC protocol that uses station location
information to further improve the performance.

One of the most important applications for mobile
commerce is location-based application and location
determination technology. In the fourth paper entitled
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A cell-based location-sensing method for wireless
networks’ by H.-C. Chu and R.-H. Jan, a location-
sensing method, called cell-based location-sensing, is
presented. The accuracy of the method is reported
and optimized, by tuning the transmission powers of
base stations. The results are useful to deploy wireless
networks for location-based applications.

The fifth paper ‘A resource-efficient QoS rout-
ing protocol for mobile ad hoc networks’ by S. De,
C. Qiao and S. K. Das is based on the observation
that by proper coupling of nodal mobility and loca-
tion information in an ad hoc network, better QoS
support can be achieved with reduced control traffic
and database requirements. The authors investigate
the performance of a location aware QoS routing pro-
tocol, called trigger-based distributed routing (TDR).
The protocol is featured by distributed rerouting con-
trol, directed alternate route discovery, and rerouting
based on signal degradation history.

The sixth paper ‘Design and performance analy-
sis of leader election and initialization protocols on
ad hoc networks’ by C.-S. Hsu and J.-P. Sheu dis-
cusses the leader election and initialization problems
in a mobile ad hoc network. The authors propose
two contention-based leader election and initializa-
tion protocols for IEEE 802.11-based single-hop ad
hoc networks. The paper also presents an efficient
approach to evaluate the performance of the proposed
protocols. The evaluation results can be used as a
guideline to set the size of contention window for
any contention-based protocols.

One of crucial design objectives in an ad hoc net-
work is to achieve routing responsiveness and updat-
ing efficiency. C.-Y. Chiu, G.-H. Chen and E. H.-
K. Wu, present the seventh paper, entitled ‘A stability
aware cluster routing protocol for mobile ad hoc net-
works’, where an efficiently repairable routing proto-
col, called gravitational cluster routing (GCR) proto-
col, is proposed. It contains a stable cluster structure
to cover dense areas and avoid articulation nodes.
The reaction to mobility can be reduced significantly
by unicast. Active routing paths can be maintained
locally in each cluster. The proposed GCR can find
routing paths that satisfy different parameters of QoS.

The eighth paper, ‘A new BlueRing scatternet
topology for Bluetooth with its formation, routing,
and maintenance protocols’ presented by T.-Y. Lin,
Y.-C. Tseng and K.-M. Chang discusses the scatter-
net formation problem in a Bluetooth network to
support personal-area networks and pervasive com-
puting. The authors propose a scatternet topology
called BlueRing, which connects piconets as a ring

interleaved by bridges between piconets, and address
its formation, routing, and topology maintenance pro-
tocols. The BlueRing architecture enjoys a stateless
routing. The architecture is scalable to median-size
scatternets easily. Maintaining a BlueRing is an easy
job even as some Bluetooth units join or leave the
network. The protocol can also tolerate single- and
multi-point failures.

The ninth paper ‘Average case analysis-based pro-
tocols to initialize packet radio networks’ by J.-
F. Myoupo, L. Thimonier and V. Ravelomanana pro-
poses two randomized protocols by which n initially
identical stations of a Packet Radio Network can be
assigned IDs from 1 to n to distinguish them. They
run regardless of the number of stations per channel.
The first one is derived from recursive probabilistic
divide-and-conquer techniques. The second solution
needs the prefix sums algorithm. These results are
obtained by means of the average case analysis of
algorithms, using probabilistic generating functions
and formal methods.

In closing, we would like to thank the support
from the Editor-in-Chief, Dr. Mohsen Guizani, and
the contributions from authors and reviewers, to make
this special issue possible.
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