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Connectivity-driven Real-time Information VANET Routing

Student: Chin-Chung Chuang Advisor: Dr.Chien Chen

Institute of Network Engineering

National Chiao Tung University

Abstract

VANET is a popular research topic in recent years. Along with inter-vehicle
communication in VANET, a number of applications have been developed to help people’s
lives. To make these applications come true, we need a routing protocol to deliver packets
between vehicles. In this paper, we propose-a routing protocol using real-time traffic
information. Vehicles on intersections are triggered.to send connectivity packets to vehicles
on adjacent intersections conditionally. These packets traverse road segments in two ways,
forwarding and carrying, and-allow us to measure the latest road delivery delay. We
consider the feature of vehicles slowing-down and gathering on intersections, so the number
of cars is more there. We try to design a mechanism to store delay information on
intersection area without Road Side Unit (RSU). Meanwhile, we will disseminate it to cars
on neighbor intersections and store on them in the same way. When packets are forwarded
to vehicles on one intersection, the routing protocol will calculate road priority and assign
packets to vehicles on the road with higher priority as possible. In this step, if one vehicle
can get real-time delay information, we can use it. Otherwise we use statistical density data
to estimate road delay for roads without real-time information as in previous works. It
mixes these two kinds of road delay sources to decide the next forwarding road.
Furthermore, we take periodical update overhead into account. We discuss road connectivity

probability and find out the relation between this probability and the number of cars on the



roads. When there’s a higher connectivity probability on a road, it means packets can be
forwarded through road segment by wireless transmission without carrying, thus the delay
is shorter. During the traversal process of connectivity packets, we judge whether a road
segment is connected. If a road is connected, then we update road delay of the road. These
roads have significant impact on end-to-end delay, so we focus and do update action on
them. Then we can have the benefit of reducing overhead and improving delay at the same
time. To research connectivity, we assume the distribution of inter-distance of cars is
exponential when drivers go on road freely, referencing traffic research. For one car, if there
is another one within its wireless transmission range, it can forward packets to that car and
packets can move ahead to destination intersection for the expected forwarding distance. We
use average vehicle spacing to find the expected forwarding distance. From the start of one
intersection, we calculate the probability that a vehicle exists within the transmission range
of one car. When this situation happens many times, the total forwarding distance exceeds
the road length. We say the road: is‘connected and use this process to find out the
connectivity probability. When ‘we sense that the connectivity probability is high enough,
we send the connectivity packets. Through simulations, we find out that our method works
and has better performance in some cases. In traffic congestion cases, simulation result
shows that our method can improve delay and reduce overhead compared with other routing

protocols.

Index Terms-VANET, Intersection-based routing, Real-time information, Road connectivity
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