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ehicular communications are being applied to
improve safety, decrease fuel consumption, and
increase the capacity of existing roadways. Both

vehicle-to-vehicle and vehicle-to-infrastructure communica-
tions are used to implement a number of promising appli-
cations such as local hazard warning, efficient route
planning, and coordination of traffic flows. Even truly
cooperative and therefore extremely challenging applica-
tions like cross traffic collision avoidance are being consid-
ered.

In the last years a number of intelligent transportation
system (ITS) related projects and initiatives have been car-
ried out (or will be completed soon). In Europe, for exam-
ple, the European Commission initiated the Intelligent Car
Initiative in February 2006, aimed at reducing car accidents
and traffic congestion. These research and development
(R&D) projects have created a solid technical basis for
vehicular communications, and some of them have also
provided preliminary experiences, from which some impor-
tant results have been obtained (“lessons learned”), such as
the Vehicle Infrastructure Integration (VII) in the United
States as well as several projects in Europe.

All the aforementioned research efforts and initiatives
can be considered “phase 1” in the development of vehicu-
lar communications networks. This phase represents an ini-
tial and very important step toward the goals of improving
road safety and traffic efficiency, and providing Internet
services to vehicles. Important achievements, architectural
decisions, and conclusions have been the outcome of this
phase 1, such as the development of wireless physical and
medium access control (MAC) protocols suited for the
vehicular environment (e.g., IEEE 802.11p), new network
architectures (some of them not based on classical
TCP/IP), and so on.

We are now witnessing phase 2 of R&D in vehicular
communications networks, a new phase in which the refine-
ment and extension of the network architectures and proto-
cols defined in phase 1 will play a key role. This special
issue is intended to present some research developments
and efforts of this new phase in the vehicular communica-
tions area. In response to the open call, we were pleased to
receive 32 submissions from which five articles were

accepted for this issue. The large number of submissions is
a proof of the high level of interest in advanced topics in
vehicular communications.

The first four articles in this Special Issue deal with the
refinement of several different important mechanisms
(one-hop and multihop broadcast, beaconing, and secure
data aggregation) in vehicular communication protocols,
with the aim of controlling and reducing the overall net-
work offered load, while guaranteeing a good level of accu-
racy, efficiency, and security. These refinements are needed
in order to enable feasible and practical deployments, and
therefore are considered phase 2 research efforts.

Reducing the network load offered by one-hop broad-
cast communications is a critical issue in vehicular commu-
nications due to the trade-off between required bandwidth
and accuracy of cooperative awareness. The first article,
“Adaptive Intervehicle Communication Control for Coop-
erative Safety Systems” by Huang et al., proposes a proto-
col to control the load offered to the wireless channel by
the expected periodic self-information broadcast messages.
This novel approach adapts both rate and power (instead
of just only one) to reduce the tracking error in congested
scenarios. The robustness of the protocol in homogeneous
highway scenarios is evaluated via simulations, studying the
tracking accuracy of neighboring vehicles.

In the second article, “Exploration of Adaptive Beacon-
ing for Efficient Intervehicle Safety Communication,”
Schmidt et al. consider the problem of beaconing in vehicu-
lar networks. Based on a review of the issues of existing
solutions, they propose an adaptive approach, in which the
load offered to the network is controlled by adjusting the
beacon rate. The authors analyze the effects of the differ-
ent proposed adaptation schemes, in terms of accuracy
reduction and offered network load, and propose to com-
bine them to achieve better performance.

Broadcast communications are often not limited to the
one-hop coverage area of the sender. Information flooding
within a region of a vehicular network exacerbates the
problems of broadcast communications. The third article,
“Broadcasting Safety Information in Vehicular Networks:
Issues and Approaches” by Chen, Jin, and Regan, reviews
the role of broadcasting in vehicular networks, and pro-

GUEST EDITORIAL

VV
Carlos J. Bernardos Andreas Festag Nicholas F.

Maxemchuk

Advances in Vehicular Communications Networks

Christian WeißCarolina Pinart

LYT-GUEST EDIT-Bernardos  1/7/10  9:42 AM  Page 4

Authorized licensed use limited to: IEEE Xplore. Downloaded on February 28,2010 at 12:31:53 EST from IEEE Xplore.  Restrictions apply. 



IEEE Network • January/February 2010 5

GUEST EDITORIAL

vides some design considerations to achieve high broadcast
reliability and efficiency in dense scenarios. The authors
also provide a complete survey of existing broadcast proto-
cols, classified according to several criteria, such as their
communication methods and the network simulation envi-
ronment used to validate them.

The fourth article, “Resilient Secure Aggregation for
Vehicular Networks” by Dietzel et al., addresses the prob-
lem of data aggregation as a solution to provide scalability
in vehicular networks. Novel security mechanisms — based
on selective attestation and trust fusion — to protect data
aggregation techniques are proposed and evaluated
through simulation. Results show that the proposed tech-
niques are effective to protect against under concealment
attacks and efficient — in terms of bandwidth overhead —
compared to the use of no aggregation.

The use of heterogeneous access technologies in vehicu-
lar environments would enable new and richer communica-
tion opportunities; hence, it is also a phase 2 research
topic. In particular, the use of second-/third-generation
(2G/3G) cellular systems for vehicular communications is
being considered as a backup for data communication
among vehicles, as well as a supporting tool to improve the
performance and reliability of vehicular ad hoc protocols.
In the last article, “Improvement of Vehicular Communica-
tions by Using 3G Capabilities to Disseminate Control
Information,” Lequerica, Ruiz, and Cabrera propose a sys-
tem architecture, called VISIONS, that makes use of the
3G network to disseminate control information. The con-
trol information helps routing protocols improve their
route selections. Simulation is used to show the improve-
ment of different VANET routing protocols when
VISIONS is enabled, as well as to evaluate the overhead
introduced in the 3G network.

Finally, we would like to thank all the authors who sub-
mitted their research to this Special Issue. As Guest Edi-
tors, we thank all the peer reviewers for their time and
wonderful job, which has definitely helped to improve the
quality and readability of this issue. We are also grateful to
Editor-in-Chief Thomas Chen for his continuous and
prompt support in the development of this Special Issue.
Last but not least, we hope that all readers find the articles
accepted in this issue informative, interesting, and useful.
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