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Richard Demo Souza2 , and Evelio M. G. Fernandez3
1

Department of Electrical Engineering, Universidad de Chile, Santiago, Chile,
(sbolufe,smontejo,cazurdia,scespedes)@ing.uchile.cl
2
Department of Electrical and Electronics Engineering, Federal University of Santa Catarina,
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several standards designed for vehicular communications, including the IEEE 802.11p standard [IEE10],
which defines physical (PHY) and medium access control (MAC) layers for Wireless Access in Vehicular Environments (WAVE) [WAV17].
Cooperative vehicular networks have been identified as a promising technology to enable ITS. These
networks require the continuous exchange of status information between neighboring vehicles to support cooperative awareness applications. In this process, each
vehicle periodically transmits one-hop broadcast messages, called beacons [ETS14], containing its position,
speed, acceleration, and heading. The beaconing allows the receiving vehicles to create a local dynamic
map (LDM) of the vehicular environment, which is
used by cooperative safety applications to avoid traffic
accidents. For instance, applications such as intersection collision warning and lane change assistance use
the beacon information to detect and mitigate potentially dangerous situations in real-time.
The high mobility of vehicles leads to a rapid expiration of the beacon information. In consequence,
the position inaccuracies can impact the proper performance of cooperative safety applications, which rely on
real-time accurate information. Beacon transmission
rate directly translates into accuracy of cooperative
awareness [SLS+ 10]. Finding the appropriate beacon
rate according to the scenario dynamics is essential for
the system performance. In traffic jams a beacon rate
of 1 beacon/s may be sufficient to provide the position
accuracy needed by safety applications. However, this
beacon rate is not sufficient to obtain a good level of
position accuracy on a multi-lane high speed highway
with frequent lane changes.
In cooperative vehicular systems, the precision and
freshness of the status information is indispensable for
the decision-making process, in real-time, of safety applications. The position error computed by neighboring vehicles directly impacts on the vehicle’s systems
capability to detect and mitigate potentially dangerous situations on time [SLS+ 10]. In this paper, we
propose and evaluate a novel adaptive beaconing al-

Abstract
The proper performance of cooperative safety
applications in vehicular networks depends
of the exchange of beacon messages between
neighboring vehicles. A challenge in these networks is to control the beacon transmission
rate in real-time to meet the position accuracy requirements of safety applications. In
this paper, we propose an adaptive beaconing
algorithm based on dynamic control of beacon
rate. The beacon rate is adjusted dynamically
as a function of the vehicle movement status,
to constrain the position error computed by
surrounding vehicles. The results obtained
from a realistic simulation framework show
that, the proposed algorithm successfully controls the beacon rate to maintain a target position accuracy. Further, it adapts to the vehicular traffic dynamics, being able to maintain
a better position accuracy compared to other
fixed beaconing algorithms.
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Introduction

Intelligent Transport Systems (ITS) are a technology
designed to support road safety and traffic efficiency
applications [MP16]. In these systems, the vehicles are
equipped with wireless communication devices allowing the information exchange between vehicles, and
with infrastructure devices. The Dedicated ShortRange Communication (DSRC) is a short and medium
range radio access technology that operates in the 5.9
GHz frequency band, providing communication support in vehicular networks. This technology relies on
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