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Abstract- A five node vehicular ad hoc network has been developed and used to model the

communications channel and estimate the packet error rate (PER) in real-world suburban driving

situations in varying traffic conditions. Measurements suggest that signal attenuation can be modeled

using the Log-Normal Path Loss Model with standard deviation of~ = 9.43 dB, but with an anomalously

low path loss exponent of n = 1.03. The reason for the low path loss exponent is not yet understood, but

data bias is suspected. Measurements also show a PER of 10% or less out to a distance of approximately

100 m, and indicate no strong correlation with relative or absolute velocities up to 48 KPH (30 MPH).
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I. INTRODUCTION

The emergence and rapid commercialization of high-speed short-range wireless interfaces and low-cost

Global Positioning System (GPS) devices provides the opportunity to deploy a range of useful and

practical inter-vehicular communication applications. The integration of the Dedicated Short Range

Communications (DSRC) system in vehicles would enable the peer-to-peer communication required for

various proposed safety and emergency notifications and multimedia telematics applications [1,2].

Unfortunately, there has been very little realistic field testing of vehicular ad hoc networks (VANETs)

using the IEEE 802.1 lp protocol in dynamic mobile environments. Consequently, the large scale path

loss of the communications channel between nodes has not been accurately modeled using empirical data,

and the performance and reliability of such networks are not well understood in real-world driving

environments.

J. Maurer, et al. describe a set of real-world field experiments using narrow-band measurements at 5.2

GHz [3] similar to those presented in this thesis, however, they only use a single link between two

vehicles. Furthermore, link reliability with respect to packet error rates is not addressed. In addition, their

efforts to model the channel focus on fading statistics, Doppler analysis, and level crossing rate, but do

not address large scale path loss as function of distance. X. Zhao, et al. characterized wideband outdoor

mobile communications signal propagation at 5.3 GHz using techniques very similar to those described in

this thesis [4], however, they used a stationary transmitting node and a mobile receiving node rather than

an ad hoc vehicle-to-vehicle network and did so at a frequency below that of the new IEEE 802.1 l p band.

Likewise, T. Schwengler and M. Gilbert as well as G. Durgin, et al. conducted experiments at 5.8 GHz in

residential neighborhoods [5,6] very similar to those presented in this thesis; however, as was the case

with X. Zhao, et al., they used a stationary transmitting node and a mobile receiving node rather than an

ad hoc vehicle-to-vehicle network.


