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Abstract

A Vehicular Adhoc Network (VANET) is a generic communications conceptualization that can be applied to Intelligent Trans-
portation Systems (ITS) and its main goal is to allow exchange of information between moving vehicles, fixed infrastructures,
pedestrians with personal devices, and all other electronic devices able to connect to a VANET environment. Information ex-
change between different stakeholders brings a relevant potential to the development of applications to help users in different areas
such as traffic safety and efficiency, infotainment and personal comfort. However, due to the expected heterogeneity (different
processing power and storage capabilities, communications technologies and mobility patterns) and large scale on the number of
devices involved, application interoperability in VANET contexts can be a challenging problem. Non-agnostic standard commu-
nications architectures for ITS systems have some deploying limitations and lack important specific implementation details. This
paper presents an agnostic VANET architecture (it permits the use of several communication technologies in an open and modular
framework), which is an adaption of present standards approach, to be deployed on ITS systems as a mean to overcome their main
limitations.
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1. Introduction

The increasing mobility of people, vehicles and “things”, is having a great economic and social impact. The
automotive industry is now considering the network of these linked sources of information on streets, roads and
highways as complex autonomous systems. The fast growth on the number of existing vehicles, mainly in the urban
environment, leads to an increased number of accidents and traffic jams, to higher levels of pollution and consumption
of energy. Traffic accidents have been taking thousands of lives each year and caused critical injuries to millions
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of persons. The next logical step is to create a way to control these interactive systems, by developing intelligent
transportation management mechanisms and equipping vehicles with technology to enhance efficiency, safety and
comfort. A new type of communications networks is needed, where vehicles, personal smart devices and other
type of mobile equipment are able to communicate and exchange information such as traffic conditions or safety
warnings. Intelligent Transportation Systems (ITS) deal with these scenarios making use of specific communications
frameworks.

The scientific community has developed a special communications architecture to be applied on these environ-
ments, known as VANET, which refers to a particular type of Mobile Adhoc Network, where nodes that form the
network are vehicles equipped with one or more “on board” wireless communication devices. Vehicles, acting as
network nodes, can communicate spontaneously with each other without any infrastructure support, but also with the
infrastructure when in range of any fixed Road Side Units (RSU). VANETs include Vehicle to Vehicle (V2V), Vehicle
to Infrastructure (V2I) and Vehicle to Pedestrian (V2P) communication, or, more generically Vehicle to X (V2X). In
VANETs vehicles communicate directly within signal range, or using multi-hop paths between source and destination
nodes, computed in a cooperative way using specific routing protocols, in Unicast or Broadcast mode. Since vehicles
move at very high speeds along restricted and predictable road paths, VANETs have distinctive characteristics and
communication requirements. Short contact time, connectivity disruption, packet losses, frequent topology changes,
high channel load in dense environments, are examples of the characteristics that make VANETs a very challenging
communication environment, but also full of potential for interesting new applications. For that reason, many research
efforts have been directed to VANETs in latest years.

Nowadays it is common for vehicles to be equipped with great communication capabilities, materialized in multiple
and various wired and wireless interfaces. Wired communication technologies such as CAN, LIN and FlexRay tend
to coexist well in vehicle environments, although the tendency is for manufacturers to start implementing Ethernet
solutions, due to their benefits in terms of complexity, cost or even cabling weight. Although IEEE 802.11p is the most
popular solution for wireless vehicle communications, when applications require long range communications (more
than one km) or have high bandwidth demands (typically infotainment applications), it may be necessary to resort to
solutions like cellular networks or WiMax. Other technologies like ZigBee, Bluetooth or LiFi are considered for very
specific problems such as connecting the vehicle to the driver’s smart-phone, or taking advantage of the existing traffic
lights infrastructures to disseminate traffic information.

Several standardization institutions around the world have defined deployment architectures to model various as-
pects of ITS. Some of these standards instantiate generic models defined for VANETs into existing standard tech-
nologies and protocols. They take into consideration real implementation scenarios faced by (and forced by) the
automotive industry, which impose additional technological, social, legal and security constrains when deploying
communications architectures. So, the most common approach in the automotive industry when developing ITS sta-
tions and VANET applications is to comply with standard specific access technologies for low level communications
and broader functional requirements for some well known applications but each manufacturer relies on an adapted
proprietary architecture that actually renders the interoperability between applications by different manufacturers im-
possible. Furthermore, in this closed development context, it is very difficult for software makers to implement ITS
applications to compete in the automotive market independently of the manufacturers. All software is developed
and deployed as an entire block, from the user interface in the applications down to the low level medium access
technologies and everything in the middle.

In this paper we describe a new approach on communications architectures for ITS that intends to open up the
development process of ITS applications and services to a larger community of software makers. The underlying
strategy is to adapt existing communications models defined by the most important standardization institutions into a
more specific and modular architecture that could be more easily adopted by the manufacturers and still be open to
research, development and integration of independent application level software.

A brief presentation of the most relevant standards on ITS communications architectures is made on the next
section, which is followed by a discussion of the proposed approach. The article ends with a brief conclusions
section.
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