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Adaptive and Secure Protocols for Vehicular Wireless Networks
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Inter-Vehicle Communication (IVC) protocols are an important part of the
Intelligent Transportation Services (ITS) that make possible the realization of safe
future highways. Effective IVCs are achieved by using effective routing protocols that
take in consideration the specifics of highways, relative car movements and
application constraints. The main important requirement of Routing Protocols (RPs)
1s to achieve minimal communication time with minimum consumption of network
resources. Various RPs have been developed for Ad Hoc wireless networks, but they
cannot be applied directly to IVC since the characteristics of vehicles movement,
information movement and relative speed of mobile nodes are different from that of
an Ad Hoc wireless network.

In this thesis, we propose a new IVC protocol based on Geographical Routing
Algorithm (GRA). The protocol reaches the destination in the minimum number of
hops, by using a minimum of network resources. Most of the previous work in IVC
protocols is based in the message broadcast and does not provide the possibility of
point-to-point communications or the implementation of a desired scheduling policy.
We propose a hierarchical scheme by modeling the communications in the highway as
an Ad Hoc wireless network with the mobile cars as mobile nodes that are
dynamically and arbitrarily relocated. We create a virtual infrastructure of the
highway making possible even point-to-point communications. The highway is
divided in virtual cells, which move as the vehicles move. Each cell has a center,
which is chosen by the cell members and is located approximately in the geographical
center of the cell. The center behaves for a certain time interval as a Base Station
(BS). The node geographical position is given by Global Positioning System (GPS).

Our protocol called Scalable Inter Vehicle Communications (SICOMM) is very
scalable and is based on geographical information. The protocol can be used to
implement differentiated mobile services and message prioritization. Our simulation
results show that our proposed protocol improves the end-to-end delay and the
network utilization compared to existing IVCPs, such as flooding and DOLPHIN.

The thesis is organized as follows. In Chapter 1, we give the motivation, problem
statement and thesis organization. Chapter 2 describes the existing RPs protocols
for Ad Hoc wireless networks and issues that have been considered in the development
of recent RPs. Chapter 3 presents some of the Inter—-Vehicle Routing Protocols
(IVRPs) and the importance of their development in future ITS applications. Chapter
4 describes the proposed SICOMM protocol, its extensions, as well as its evaluation
through analysis and simulations. In Chapter 5, we present our solutions for a secure

broadcast inter vehicle protocol. Finally, Chapter 6 presents our conclusions
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