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Abstract – The connectivity of vehicular ad hoc networks (VANETs) might be influenced by the exceptional 
appropriation designs, as a rule ward and non-uniform, of vehicles in a transportation system.  

In this study, we present another skeleton for processing the connectivity in a VANET for consistent 
conveyance examples of conveyance junctions on a line in a transportation system. Such appropriation 
examples might be evaluated from movement densities acquired through circle identifiers or different 
indicators. 

Advances in remote correspondences are expediting the advancement of between vehicle conveyance 
frameworks that will profit versatility and wellbeing goals. As of late, these frameworks, pointed as 
vehicular ad hoc networks (VANETs), are picking up critical conspicuousness from both government 
offices and private conglomerations. VANETs are described by high vehicle versatility, surprising driver 
conduct and variable activity environment which yield tests to administer exceptional connectivity. This 
study acknowledges VANETs as an ostensible framework with aggravation. Under the ostensible 
framework, the movement space headway is expected to take after a sanction activity stream 
conveyances, for example exponential appropriation. Aggravation is then used to catch a set of dubious 
movement stream occasions created by driver conduct and updates in movement stream.  

In addition, power component is joined to display the effect of probabilistic unsettling influence 
occasions that disturb the junction connectivity. Under steady unsettling influence conditions, the more 
level bound of reachable neighbors for every vehicle to keep up a high connectivity is systematically 
determined. Moreover, we get the relationship between the amount of junctions in a VANET and the 
reachable neighbors under which the system is asymptotically associated. At last, in variable unsettling 
influence scenarios, the communication between heartiness consider and plainly visible activity 
parameters are examined dependent upon the recreation information. The approval outcomes show that 
the proposed diagnostic characterization can estimated VANET connectivity great. Our outcomes 
expedite the comprehension of VANET connectivity on an interstate section under distinctive activity 
conditions. 

---------------------------♦----------------------------- 
 

INTRODUCTION  

In the last 15 years, Intelligent Transportation Systems 
(ITS) have been researched and deployed in the US, 
Europe and Asia to alleviate congestion and enhance 
the performance of traffic networks. With the rapid 
advances in wireless communication technologies, 
vehicles in a transportation network can seamlessly 
communicate to obtain information about network 
conditions, thereby, assisting better decision making. 
Previous research on this topic focuses mainly on 
centralized Advanced Traveler Information Systems 
(ATIS) such as ADVANCE (Boyce et al., 2004). 
However, it has been recently recognized that the 
decentralized ATIS systems have many advantages 
as compared to centralized system. Primary among 
them are (i) they are infrastructure-light in that they do 
not rely on roadside sensors and traffic management 
centers. Instead, they exchange and collect traffic 
information by inter-vehicular communication; (ii) the 

decentralized system is robust in emergency and 
disaster related situations because it provides better 
quality of information; and (iii) information exchange 
in the decentralized system can be used for other 
applications and file sharing such as 511 (USDOT, 
2007). 

Among different types of decentralized ATIS systems 
(Mahmassani, 2001), this study investigates vehicular 
ad hoc networks, which consists of the equipped 
vehicles that ‘floats’ on the traffic stream and can 
communicate with one another. In this, vehicles serve 
as data collectors and anonymously transmit traffic 
and road condition information from every major road 
within the transportation network. Such information 
will provide transportation agencies with the 
information needed to implement active strategies to 
relieve traffic congestion and improve safety. 
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The importance of these systems is not lost by 
different transportation agencies. Research initiatives 
have been conducted worldwide: such as Network on 
Wheels (Federal Ministry of Education and Research, 
2007) and FleetNet (Franz, 2007) in Europe, 
Advanced Safety Vehicle Program (Ministry of Land, 
Infrastructure and Transport, 2007) in Japan, and the 
Vehicle Infrastructure Initiative (VII) by the United 
States Department of Transportation (FHWA, 2005). 
Several key factors related VII motivate us to address 
the research questions in this paper: First, this initiative 
clearly demonstrated in two prominent field tests in the 
Detroit area and the San Francisco Bay area that 
integrating communication and transportation systems 
benefits the mobility and safety of the transportation 
system. Second, VII initiative is working towards 
reaching a collective decision in late 2009, so as to 
recommend pilot deployments to the US Congress. 
Hence, the timing is right to address the 
methodological issues in this area. 

Rapid developments in various frontiers of 
telecommunications and information technologies 
could enable the development of next-generation 
Intelligent Transportation Systems (ITS) that rely on 
inter-vehicle communications (IVC) to disseminate 
time-critical and location-based traffic information. 

In 2004, US Department of Transportation initiated 
efforts in developing Vehicle Infrastructure Integration 
(VII) systems (USDOT, 2004; Dong et al., 2006). In a 
VII system or a Vehicular Ad hoc Network (VANet), 
information can be exchanged among IVC-enabled 
vehicles, traffic management centers, various 
elements of road infrastructure including traffic signals, 
message signs, bus stops, and other safety hardware. 
If we call both IVC-enabled vehicles and road-side 
stations as nodes, only a portion of the vehicles are 
nodes in a transportation network. Compared with 
existing centralized transportation information systems, 
IVC-based systems are less costly to deploy and use 
and more resilient to natural disasters. However, we 
are also facing many challenges for developing such 
systems. 

Every year, more than 40, 000 people are killed and 3 
million people are injured in highway traffic accidents 
in the United States alone . Traffic accidents lead by a 
wide margin any other cause of death in the 15 to 34 
age group. Moreover, traffic congestion wastes 40 
percent of travel time on average, unnecessarily 
consumes about 2.3 billion gallons of fuel per year, 
and adversely impact the enviroment. Many countries 
are planning the deployment of large scale vehicular 
ad hoc networks (VANETs) due to the potentially 
dramatic improvements in safety, highway efficiency, 
and driver convenience. Vehicle Infrastructure 
Integration (VII), a major initiative at the United States 
Department of Transportation (USDOT), proposes to 
use Dedicated Short Range Communications (DSRC) 
to establish vehicle-vehicle and vehicle-roadside 
communications to deliver timely information to save 
lives, reduce congestion, and improve quality of life. 

VANET is an emerging area, and has attracted 
attention from both academia and industry in the US, 
EU, and Japan. The most important feature of 
VANETs is their ability to extend the horizon of drivers 
and on-board devices and thus to improve road traffic 
safety, efficiency and comfort. VANET will enable a 
wide range of novel applications such as accident 
avoidance messaging, congestion sensing, traffic 
metering, and general information services (e.g., 
Internet access). The allocation of 75 MHz in the 5.9 
GHz band for DSRC may also enable future delivery of 
rich media content to vehicles at short to medium 
ranges via both intervehicle and roadside-vehicle 
communication. Recently, an IEEE task group has 
been established to develop the IEEE 802.11p 
standard, an extension of IEEE 802.11a specially 
designed for vehicular environments, which is 
scheduled to be published in April 2009.  

APPLICATIONS INSIDE CONNECTION 
ALONG WITH LINE-OF-SIGHT (LOS) ISSUES 

Here we discuss why the proposed geometrical 
establishment is advantageous and notice a couple of 
provisions. We might like to particularly discuss LOS 
issues and their association to wellbeing and 
correspondence limit. In this preparatory work, we 
accept that vehicles are provided with Obes yet there 
are no RSEs accessible. This presumption is sensible 
for the accompanying explanations. In the first place, 
RSEs won't be accessible in numerous zones in 
particular in the starting stages of the Vii 
arrangement. Second, this surmise will help us in 
recognizing the key areas to achieve RSEs. Recall 
that DSRC standard works at 5.9 Ghz and is intended 
for LOS conveyances. In different statements, if two 
vehicles are divided by an obstruction, for example a 
building, we can't ensure a solid control conveyances 
between them.  

This issue is explicitly paramount when we are 
contemplating security requisitions that are 
remarkably defer delicate, for example mishap 
cautioning informing. Here we utilize our geometric 
skeleton to study the LOS aspects of the framework. 
We indicate that we can describe the wellbeing 
measures and conveyances throughput utilizing this 
methodology and we show prove that we can outline 
more effective force control also correspondence 
calculations by utilizing this dissection.   

APPLICATION WITHIN GEOMETRY-BASED 
RSE DEPLOYMENT 

 Framework arrangement in remote networks has 
pulled in significant measure of consideration in the 
written works. In cell conveyances, Base Stations 
(BSs) are sent to give principally voice benefits for 
clients in their scope region. There, recurrence re-
utilization is misused to enlarge the limit and BS 
sending is load-based, that is, more BSs are used in 
all the more thickly populated zones. Likewise, line of 
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sight between BSs is obligatory. In Disruption Tolerant 
Networks (DTNs), where junctions utilize a store-
convey-andforward plan to defeat the level 
connectivity natural in those networks, throwboxes are 
sent to lessen the delay and increment the limit. There, 
a vehicle passing a throwbox, sends it a duplicate of 
its bundle to be conveyed to its proposed terminus 
when it passes that throwbox in the what's to come. 
One can see that this plan does not ensure anything 
about the postponement of parcel conveyance and is 
only a best endeavor plan.  

Yet, foundation has a set of respectably distinctive 
uses in VANETs than those specified above, making 
their sending sort of unique in relation to base stations 
and throwboxes.  

Here, Road-side Units (RSEs) assume an essential 
part in conveying different administrations to the ready 
for. These incorporate wellbeing qualified information 
observing beyond anyone's ability to see, close-by 
vehicles, movement information, and different 
infotainment administrations. A essential inquiry is the 
place to commission these RSEs.  

The strict deferral obligation encroached on wellbeing 
message conveyance discounts decisions, for 
example throwbox arrangement in VANETs. Note that 
generally vehicle mischances happen because of 
vehicles not having regulate perspective of each other, 
e.g in an crossing point. Consequently, it appears 
instinctive to propose a topologybased RSE situation 
in transportation networks, with RSE going about as a 
hand-off between close-by, non viewable pathway 
vehicles.  

Obviously vehicular thickness (speaking for load) 
needs additionally be taken into circumspect thought 
on the grounds that over-congested RSEs lead to 
inadmissible postpones in the system. Here RSEs 
require possibly have LOS to one another on the 
grounds that regularly one is not intrigued by 
informative content observing faraway vehicles.   

CONCLUSION 

In this paper we presented a recursive model for the 
connectivity in a VANet with continuous node 
distributions governed by Poisson or renewal 
processes and considered the improvement of 
connectivity by road-side stations. Given 
homogeneous Poisson distributions of nodes, we 
discussed the asymptotic properties of the connectivity 
and obtained a closed-form formulation of the 
connectivity. Given non-homogeneous Poisson 
distributions of nodes, we applied the recursive model 
to study the impact of variations in node densities. 
Given renewal processes of nodes, we showed that 
there does not exist an exact recursive model but 
presented an approximate solution. 

With the developed models, we also discussed the 
impacts on connectivity of road-side stations and 
different distribution patterns of vehicles. We 
developed geometrical interpretations for 
transportation network elements such as roads, 
connectors (e.g. intersections), obstacles, free spaces 
and vehicles. The geometrical framework proved 
useful in analyzing line-of-sight and connectivity issues 
in vehicular ad-hoc networks. Moreover we developed 
theorems which- based on our geometrical definitions- 
consider worst cases in connectivity and the maximum 
number of non-line-of-sight vehicles. This study is 
specifically important due to the high penetration loss 
the DSRC wave suffers when passing through 
obstacles and also the stringent delay constraints 
imposed on VANET safety applications. Furthermore, 
we exploit our geometrical framework to derive 
elementary bounds on the number of sufficient RSEs 
to be deployed for safety message dissemination. 

Future work includes deriving more realistic bounds 
and placement algorithms for RSE deployment and 
other geometry-aware analysis of safety-related 
issues. 

This paper discusses the connectivity of VANETs on 
a freeway segment. VANETs is considered as a 
system composed of a nominal system, in which 
space headway is exponential distribution, and 
disturbance resulting from vehicular mobility and 
unexpected driver behavior. The probability of 
maintaining a connection between any node pair is 
used to measure the connectivity. Robustness factor 
is introduced to model the effect of disturbance on 
VANET connectivity. This method helps us to 
approximate connectivity of VANETs under dynamic 
traffic flow. 

This study shows that under constant disturbance, 
improving the individual reachable neighbors will 
improve the connectivity of the network but the 
marginal effect decreases as individual reachable 
neighbors increases. Moreover, the asymptotic 
results prove that when Kc ¼ Hðlog nnÞ; n > 2, the 
network is asymptotically connected. Another 
important result is that, although a VANET with a 
higher number of vehicles needs more reachable 
neighbors to keep high connectivity as compared to a 
smaller network, the difference is not significant. 
These analytical results gives us insights into the 
relationships among reachable neighbors, traffic 
density and network connectivity. Some of them are 
supported by the simulation findings in (Artimy et al., 
2004; Blough et al., 2006; Santi and Blough, 2002). 
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