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Abstract—Vehicular ad-hoc networks (VANET’s) are being developed to apply on-demand 

wireless communication infrastructure among vehicles. Such an infrastructure is required to deliver 

multiple road safety and driving applications. In VANETs, vehicles will be equipped with sensors 

and communication devices that will allow them to cooperate with each other and with authority 

units to broadcast and exchange various road applications’ messages. For example, warning 

messages and traffic management instructions can be broadcast to increase drivers’ awareness of 

potential travel hazards, allowing them to respond earlier to avoid traffic congestion and collisions or 

to clear the way for inbound emergency response units. 

 Keywords— Ad-hoc networks, VANET , V2V ,V2I 

 

I. INTRODUCTION 

The increasing demand of wireless communication and the needs of new wireless devices have tend 

to research on self organizing, self healing networks without the interference of pre-established 

infrastructure. The networks with the absence of any centralized or pre-established infrastructure are 

called Ad hoc networks. Ad hoc Networks are collection of self-governing mobile nodes. Vehicular 

Ad hoc Networks (VANET) is the subclass of Mobile Ad Hoc Networks (MANETs). In order to 

provide safety and comfort to the road users, VANET is one of the influencing areas for the 

improvement of Intelligent Transportation System (ITS). VANET assists vehicle drivers to 

communicate and to coordinate among themselves in order to avoid any critical situation through 

Vehicle to Vehicle communication e.g. road side accidents, traffic jams, speed control, free passage 

of emergency vehicles and unseen obstacles etc. Besides safety applications VANET also provide 

comfort applications to the road users. For example, weather information, mobile e-commerce, 

internet access and other multimedia applications. 

 VANET belongs to wireless communication networks area. VANET is the emerging area of 

MANETs in which vehicles act as the mobile nodes within the network. The basic target of VANET 

is to increase safety of road users and comfort of passengers. VANET is the wireless network in 

which communication takes place through wireless links mounted on each node (vehicle). Each node 

within VANET act as both, the participant and router of the network as the nodes communicates 

through other intermediate node that lies within their own transmission range. VANET are self 

organizing network. It does not rely on any fixed network infrastructure. Although some fixed nodes 

act as the roadside units to facilitate the vehicular networks for serving geographical data or a 

gateway to internet etc. Higher node mobility, speed and rapid pattern movement are the main 

characteristics of VANET. This also causes rapid changes in network topology. There are two types 

in vehicular ad-hoc networks- 

1. Vehicle to Vehicle Communication Networks (V2V) 

2. Vehicle-to-Infrastructure Communication Networks (V2I) 

 

1. Vehicle-to-Vehicle Communication Networks (V2V): 

 Vehicle to vehicle communication is a new paradigm of networking. Mostly it is related to 

mobile ad hoc networks and their distributed, self-organizing structure. It is also referred as Inter 

http://comp.ist.utl.pt/~rmr/WSN/CaseStudies2007-no/WSN_Transportation/#Inter-Vehicle Communication Networks
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Vehicle Communication Network (IVCN) as shown in fig.1. The IVCN has some characteristics that 

are different of the conventional wireless local area: 

The autonomous distributed IVCN does not have any base station. Each vehicle transmits its 

moving information and receives another vehicle’s information. 

 Each vehicle communicates with unknown and unspecified vehicles accidentally 

neighbouring on the road. 

  The moving information that a vehicle needs differs from what another vehicle needs. 

Therefore, the importance for a vehicle of another vehicle’s information grows with decreasing the 

distance between the vehicle and another vehicle. 

                 
Fig. 1 V2V communication network                   Fig. 2 V2I communication networks 

 

2. Vehicle-to-Infrastructure Communication Networks (V2I): 

 In Vehicle-to-Infrastructure communication networks, the infrastructure plays an important 

role by collecting global or local information on traffic and road conditions and then suggesting 

certain behaviours on a group of vehicles. In a most of scenario, an accelerations and velocities of 

vehicles and distances between vehicles would be suggested by the infrastructure on the basis of 

traffic conditions, with the goal of optimizing overall information, fuel consumption, and traffic 

velocities. Suggestions to vehicles could be broadcast to drivers via road displays or directly to 

vehicles via wireless connections. Here broadcasting is an efficient method to send messages. Simply 

it is used to disseminate the information. Fig.2 shows the vehicle-to-infrastructure network scenario.  

The goal of V2I Communications is that a minimum level of infrastructure will be deployed to 

provide the maximum level of safety and mobility benefits for highway safety and operational 

efficiency nationwide.  

 

II. FEATURES OF VANETS 

 Many different design goals have to be taken into account for VANETs to ensure their 

commercial success when equipped with WAVE (Wireless Access for Vehicular Environment, a 

type of wireless access dedicated to vehicle-to-vehicle and vehicle-to-roadside communications). 

Although, some features of VANETs resembles with the characteristics of MANETs but there are 

specific features which can be categorized as follows:  

1) Highly dynamic topology 

 The high speed of the vehicles along with the availability of choices of multiple paths defines 

the dynamic topology of VANETs. 

2) Mobility modelling and Prediction  

 The prediction of vehicle position and their movements is very difficult. This features of 

mobility model-ing and prediction in VANETs is based on the availability of predefined roadmaps 

models. The speed of the vehicles is again an important for efficient network de-sign.  
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 3) Frequent disconnected network  

 The high speed of the vehicles in one way defines the dynamic topology whereas on the other 

hand necessitates the frequent requirements of the roadside unit lack of which results a frequent 

disconnections. 

4) Interaction with onboard sensors  

 Sensors are the mode of communications. Sensors can read data related to velocity of the 

vehicle, direction and can communicate to the data centre. Thus sensors can be used in link 

formation and in routing protocols. 

5) Providing safe driving, improving passenger comfort and enhancing traffic efficiency 

 VANET provides direct communications among moving vehicles to improve passengers 

comfort. 

6) High computational ability 

 As the nodes in VANET are vehicles, they can be equipped with a number of sensors and 

computational resources; such as processors, a large memory capacity, advanced antenna technology 

and global position system (GPS). These resources increase the computational capacity of the node, 

which help obtaining reliable wireless communication and collecting accurate information regarding 

its current position, speed and direction. 

In this way there are different features of vehicular networks making them effective and 

efficient. 

 

III. APPLICATIONS OF VANETS 

 Vehicular network is most efficient technology used in different application. As more and 

more research is being done in the area of vehicular ad hoc communication networks, different  

newer applications are emerging from this technology.This VANET applications can be typically 

divided into two major categories: 

(i) Safety applications,  

(ii) User applications, 

 Applications that increase vehicle safety on the roads are called safety applications. 

Applications that provide value added services, for example, entertainment, are called user 

applications. Safety applications can decrease the number of road accidents. Near about more than 50 

percent of accidents could be avoided if a driver were provided with a warning half a second before 

the moment of collision. There are different scenarios in which safety applications could be very 

useful. for example, to prevent accidents, a safety application could be used to provide drivers with 

early warnings and prevent an accident from happening in the first place. 

 User applications can provide road users some valuable information, entertainment services, 

advertisements etc. Some of the examples of the user applications are parking availability services, 

internet connectivity etc. 

 

IV. CONCLUSIONS 

In this paper, here we have studied that Vehicular ad hoc network (VANET) is most useful 

communication network in day to day life. VANET technology has a great potential in facilitating 

road transport safety and other vehicular communication applications in real scenario. But security is 

one of the major concerns in deployment of VANET.VANET applications are most useful to avoid 

vehicles crashes. 
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