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ABSTRACT 

VANET refers to a network created in an ad-hoc manner where different moving vehicles and other connecting 

devices come in contact over a wireless medium and exchange useful information to one another. A small network is 

created at the same moment with the vehicles and other devices behaving as nodes in the network. Whatever 

information the nodes possess is transferred to all other nodes. Similarly, all the nodes after transferring their set of 

data receive the data being transmitted by other nodes. In this paper we used the network simulator tool for the 

simulation  of the proposed methods, which is supports Linux operating system, here we also used some other tools 

like simulation for urban mobility for the vehicle node simulation and also used the network animator for the 

vehicle positioning in the network. After the successful implementation of the vehicle node, we count or measure the 

performance of our proposed work compare with the existing work, here the performance of the network is 

measured with some parameters like hello message generation, neighbor error rate and, packet delivery ratio. 

Key Words: Intelligent transportation system, Vehicular ad-hoc network, Quality of services, Routing protocol, Vehicle 

node. 

I.  INTRODUCTION 

Vehicular Ad Hoc Networks (VANETs) is a subclass of Mobile Ad Hoc Networks (MANETs) and the general 

characteristics of VANETs are typically inherited from MANETs in terms of lack of infrastructure, self-management 

and shared transmission media. However, VANETs exhibit plenty of unique characteristics and operate in a 

challenging communications environment, which create diverse considerable challenges to develop efficient vehicular 

communication protocols. For instance, the high speed of the vehicles and the large scale of the network lead to 

dynamic topology. Consequently, the rapid and continuous changing topology causes frequent disconnections of the 

communication links, which results in an increased overhead of the communication protocols. From another 

perspective, the future movements of the vehicles in VANETs are predictable due to the constraints of urban layout, 

road geometry, and traffic conditions. Hence, accurate prediction of the vehicles future movements could play a crucial 

role for both building efficient vehicular communication protocols and enhancing the vehicular transportation systems. 

Predicting the vehicles future movements is defined as the estimation of their future locations, trajectories and the time 

required reaching their destinations, which requires precise analysis of their mobility characteristics [5]. 

 

The life of VANET lies in the communication that takes place between different vehicles. The data being gathered and 

exchanged by the vehicles requires some protocols or rules through which transmission can take place in a systematic 

and organized way. The data exchange between nodes in a VANET happens via routing protocols. These protocols 
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define how a packet of data will be distributed among different nodes [17]. 

 

A route between source and destination is composed of several consecutive communication links between intermediate 

vehicles. Due to the highly dynamic nature of VANETs, existing communication links are repeatedly broken and new 

links are repeatedly established. A fundamental aim of the routing protocols is to select the most stable routes in order 

to increase the overall performance of the network and mitigate the necessity of reconstructing new routes frequently. 

Therefore, predicting the future state of the network is introduced as an effective mechanism to enhance various routing 

strategies in VANETs [5]. On the other hand, the position-based routing is introduced as a suitable solution for a highly 

dynamic environment such as VANETs, because it is a pathless routing and it maintains only the geographical location 

information of the neighbours instead of maintaining routing entries for the destinations. Based on the exchanged 

geographical information, a vehicle selects the relay vehicle that is the closest to the destination among all its 

neighbours. A significant subset of the predictive protocols aims to predict the accurate positions, velocities, and 

moving directions of the vehicles to enhance the performance of the position-based routing [5]. 

 

II.  CLASSIFICATION OF ROUTING PROTOCOL IN VANET 

On the basis of senders and receivers involved, three types of protocols are defined for VANET communication which 

is briefed as: 

 Unicast: Such protocols aim to deliver or transmit data from one source to one destination over a wireless 

medium. There are two ways to transmit packets; one is via multi-hop transmission where information of packet 

in transmitted further and further via hopping of packet to neighbouring vehicle. Second one is carry and forward 

technique where a packet is carried by the vehicle as long as possible and then transmitted to reduce congestion or 

rebroadcast of packet. Third is trajectory based where nodes calculate various paths of data transmission and then 

transmit data by keeping in notice that minimum rebroadcast of packet happen [17]. 

 Broadcast: Broadcasting protocols aim to deliver and communicate to as many nodes as possible. In situations 

like, road blocks, traffic jams, places with high traffic density or emergency situations, broadcasting protocols are 

a must. They transmit data packet to more than one node at a time. On the counter side, broadcasting protocols 

also increase the chances of packet rebroadcast or storm problem [17].  

 

 
 

Fig 1:  Routing Protocol in VANET. 
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 Topology-based protocols-This type of protocols find the links information between nodes and place them in 

neighbouring table for further sending of data. Topology based protocols can be further classified into proactive, 

reactive and hybrid protocols. Proactive routing also known as table-driven primarily relies of the shortest path 

algorithm. Although this class of topology-based routing do not have discovery delay, but it suffers from high 

overhead due to its periodic topology updates. Destination-sequenced distance vector (DSDV), Global state 

routing protocol (GSPR), Fish eye state routing (FSR) and Optimized link state routing (OLSR) are different 

kinds of proactive routing. 

 Position-based protocols-This type of protocols utilize geographic positioning information in order to find the 

successive forwarding nodes, thus, there is no requirement to establish and keep a route between source and 

destination as all nodes in these routing protocols are aware of locations of their own and their neighbours. This 

study deeply concentrates on position-based routing protocols by dividing them into two chief categories under 

V2V and V2I. Therefore, in subsequent section we propose taxonomy for position-based routing protocols and 

discuss on each of them in extensive details. 

 Geocast-based protocols-This type of protocols sends packets to a group of vehicles in a specific geographical 

area called zone of relevance (ZOR) thus nodes that are located outside the ZOR are not received any packet. This 

type of routing protocols is position based multicast routing employed to send packet to all the nodes in a 

stationary topological area. Identification of the forwarding zone leads to reduction in message overhead and 

network congestion. However, the disadvantage of this kind of routing protocols is separation of network and the 

presence of undesirable neighbours that may discard the forwarding packets. 

 Cluster-based protocols- In this type of protocols, the vehicles which are in vicinity of each other try to create 

cluster of nodes and choose on vehicle as the cluster header which has the responsibility to manage the cluster by 

using the intra/inter cluster communications. Scalability is the advantage of cluster based protocols, while, high 

overhead and delay are their disadvantages in high mobility networks like VANETs. Cluster based routing (CBR), 

Cluster-based directional routing protocol (CBDRP), Location routing algorithm with cluster-based flooding 

(LORA-CBF), Clustering. 

 Broadcast-based protocols-This type of protocols uses flooding of the packet on the network area in which each 

node forwards the received message to other nodes. Broadcast-based protocols are frequently used in VANETs for 

different purposes such as data or traffic information sharing, advertisements and emergency news. The chief 

advantage of using this kind of protocols is the assurance of delivering the messages to all destinations. The 

broadcast-based protocols are mostly proper for the network with small number of nodes in the network as 

flooding method resulted high overhead cost. BROADCOMM, Distributed vehicular broadcast (DV-CAST), 

Edge-aware epidemic protocol (EAEP), Hybrid data dissemination (HyDi) [and Density-aware reliable 

broadcasting (DECA), are some example of broadcast-based routing protocols [15]. 

 

III.  PROPOSED WORK 

Wireless networks are affected by various channel impairments (such as fading, shadowing, path loss) and limited radio 

spectrum resources. Various techniques such as diversity and channel coding exist in link-layer protocols to mitigate 

wireless channel impairments and to improve network throughput. However, these techniques may introduce some 

overhead or require multiple antennas and/or transceivers. An alternative approach is cooperative communication, 

which makes use of nearby nodes to improve transmission performance between a pair of source and destination (s - d) 

nodes via diversity gain. The broadcast nature of a wireless transmission enables neighboring nodes to overhear the 

transmission of a packet from the source node to the destination. When the direct transmission between the s-d pair 

suffers from a poor channel condition, the overheard packet can be relayed to the destination node by a node or nodes 

which have a good channel condition to both s-d nodes. This cooperative transmission with the help of neighboring 

node(s) can increase throughput of the entire network and reliability of a packet delivery. 

 

Dedicated short-range communication scheme is widely used for the intelligent transportation system, this is also called 

Federal Communications Commission, it is in the US to open 195 MHz of additional spectrum for use by high 

throughput WiFi devices in the 5:35-5:47 GHz and 5:85-5:925 GHz bands. DSRC divides the 75M-Hz spectrum into 
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seven frequency bands, including one control channel (CCH) for broadcasting safety or control messages and six 

service channels (SCHs) for transmitting service messages. A primary task of the MAC protocol is to enable many 

vehicles to share limited spectrum resources and guarantee quality of service for different services. MAC protocol 

based on an adaptive frame structure. And the channel is divides into one CCH and multiple SCHs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2: IEEE 1609.2 and 802.11 protocol model. 

 

 

Fig 3: The above figure shows the proposed method 

and previous method block diagram 
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IV.  EXPERIMENTAL WORK 

Transportation is an indispensable part of modern civilization. It is inseparable from society and exerts a powerful 

influence on the lives of individuals and the development of nations. Time is considered as one of the important and 

recognized parameters for successful operation in existing technology-based communication systems, such as computer 

networks, cellular network and sensor network. However, today’s transportation systems do not depend on precise and 

accurate time in their operation. In order to alleviate the road fatalities including death, injuries and economic losses, 

transportation system researchers are evolving the concept of an Intelligent Transportation System. Here for the ITS we 

use a vehicular ad-hoc network for the improve performance of modern transportation system. In practice, VANETs 

differ from other mobile networks by their ad-hoc architecture, high mobility, and time-sensitive applications. 

 

In this section we discuss about the proposed experimental environment and used performance evaluation parameter 

with their respective software and tools. Here we using the network simulator tool for the proposed methods 

simulation, which is basically support Linux operating system, here we also used some other tools like simulation for 

urban mobility for the vehicle node simulation and also used the network animator for the vehicle positioning in the 

network. 

 

 
Fig 4: The above image shows the experimental program on the notepad enviornment for the results execuation 
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Fig 5: The above image shows the network simulation for the network animator file and vehicle node movement. 

 

V.  CONCLUSION 

Transportation is an indispensable part of modern civilization. It is inseparable from society and exerts a powerful 

influence on the lives of individuals and the development of nations. Time is considered as one of the important and 

recognized parameters for successful operation in existing technology-based communication systems, such as computer 

networks. Here we improved the performance of vehicular ad-hoc network using the dedicated short range 

communication protocol, in future we can also used some optimization techniques for the efficient communication 

between the nodes in a network, and also reduce the time for communication and improve performance. 
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