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Abstract- The vehicular ad hoc network is the type of ad hoc network in which vehicles move freely and communicate with each 

other. In vehicular ad hoc networks two type of communication is possible, i.e.: vehicle to vehicle and vehicle to infrastructure 

communication. In vehicle to infrastructure communication, vehicles communicate with road side units and in V2V 

communication vehicles communicate with each other. As vehicle nodes have higher mobility due which some prediction based 

technique are proposed in previous times for path establishment. Among proposed prediction based techniques, location audit 

routing is proposed which is based location is estimated and routing can be done in the network. In this work, improvement will 

be proposed in fish swarm technique for efficient path establishment between source and destination. This will leads to reduce 

delay and improve network throughput. 
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I. INTRODUCTION 

The VANETs areone of the most prominently researched areas of today’s technology which help in determining the communication 

of vehicles and the road-side units with each other. There is a proper connection provided to the all the nodes present in the network 

amongst each other and also the elements of roadside network. There is no need to determine the base or foundation of the creation 

of the network. The important data is sent and received throughout the network. There are warnings given to the required vehicles 

regarding any kind of situations. There is a growth in utilization of the Wi-Fi IEEE 802.11 technology which helps in the 

deployment of the VANETs [1]. There are two standards basically involved here which are the 802.11b or 802.11g. The vehicles 

can choose any of these standards for providing connection with the wireless network interface. The requirements of the highly 
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dynamic networks are however, not fulfilled by these standard because they are general purpose standards. VANET is a highly 

dynamic network and so these standards are of no much use to it due to their small sizes. The DSRC (Dedicated short-range 

communication) is all set to be introduced in this type of network which works as a communication standard in VANETs. It is only 

used at the platforms where there is involvement of short or medium range of communication services and they also have low 

latency and high data rate. There is a fixed restricted area for the purpose of communication of vehicles in VANETs by using the 

IEEE 802.11 standard. However, the new standards provide an aim to increase the successful data packet exchange and also provide 

reduction in the transmission time. The network usage here is also reduced too much extent [2]. The sub-class of the mobile ad hoc 

networks is the vehicular ad hoc networks which differentiate the approach which hold the transport system. Each vehicle has to 

have this important facility. There are large numbers of low-cost small sized devices known as nodes deployed in the sensor 

networks. The base station is sent the information from all the nodes in the network. In a sensor network, there are large numbers of 

small, inexpensive, self powered devices deployed. These devices have the properties of sensing, figuring and communicating with 

various devices and aim to collect information from the network.For the purpose of ensuring the delivery of packets from the sender 

to destination, the routing protocol is made to run through the network. Within the memory of the network a routing table is 

maintained. There are three broader categories of the routing table which are the proactive, reactive and the hybrid. In the reactive 

protocol additionally called an on demand routing protocol. In the reactive protocol, topology data is given only when required [3]. 

A route request message is flood to the network when the node has to acknowledge the route to destination node in the network. 

There is a proper control of the traffic along with the message bursts during the packet routing. The route is not immediately 

accessible so there is an additional delay seen in the network.There is a periodic exchange of the topology control messages of the 

network in the proactive protocol usage. The routing tables are designed again and the traffic control needs more routes accessing 

due to all such reasons. Hybrid protocol has the both properties of reactive and proactive in nature. Network divide into various 

regions like inside it's near neighborhood regions and outside this region. There are two types ZRP (zone routing protocol) and 

CBRP (cluster based routing protocol). The vehicular communications are made to be more challenging due to the fact that there are 

various characteristics of the location based routing protocols [4]. The networks are divided into three broad categories which are 

cellular, ad hoc and hybrid. Infotainment which includes latest new, or the information of the locality, is supported by the cellular 

network. The vehicle to infrastructure model is the basis of this category. A wide range of vehicular applications are supported by 

the present infrastructure. There is however, still a need of a fixed infrastructure deployment due eliminate the drawbacks found. 

The ad hoc networks which do not require any prior infrastructure help in reducing the drawbacks identified. This is more prominent 

in the vehicle to vehicle communication. However, due to the network partitioning, routing link failures as well as the rapid 

topology changes, the network faces many challenges. The access points are deployed along the road in the network as a solution to 

the problems notified [5]. In networks where there is no issue regarding the energy consumption also, this solution is opted. In the 

case of hybrid communication, there is a centralized architecture based cellular network in which the traffic information is gathered 

from the road with the help of access points. The acquired information is processed by the access points and is used by the drivers as 

per the requirement. In the traditional routing protocols, the performance of the network is degraded by the dynamic nature of the 

vehicular communication, the high speed of the vehicles as well as their mobility. The issues of the mobile ad hoc network are 

highlighted by the traditional ad hoc routing protocols [6]. These are applicable for the MANETs due to the fact that they lack the 

high mobility and dynamic nature which is present in vehicular communication. The position-based routing protocols have proved 

to be more prominent for the highly dynamic and mobile networks. 

II. LITERATURE REVIEW  

Rakesh Kumar and Mayank Dav (2012) represent a paper based on the VANET vehicular ad-hoc networks are upcoming 

wireless network environment for intelligent transportation system. In the VANET applications build upon the data push 

communication model where information is disseminated to set of vehicles. There are so many types of VANET applications and 

their communication protocol needs a systematic literature survey. In this paper mainly define the VANET applications based on the 

various broadcasting data dissemination protocols are surveyed separately and their fundamental characteristics are revealed. At the 

end of this paper comparison of all the protocols [7]. 
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Rakesh Kumar, Mayank Dave represents a paper in (2011) on vehicular ad-hoc network is subclass of mobile ad-hoc network 

which provide a distinguished for intelligent transport system (ITS). According to the survey it is very necessary to use the ITS with 

the help of VANET routing protocol. In paper also discuss the advantage and disadvantages, applications of different routing 

protocols for vehicular ad-hoc networks. This paper also explores the motivation behind the designed and traces the evolution of this 

routing protocol. At last this paper also show the tabular comparison with various routing protocols for VANET [8]. 

Aswathy M and Tripti represent a paper in (2012) on vehicular ad-hoc network are special kind of mobile ad-hoc network 

(MANET). This paper defines the vehicles on road as nodes of network. With the help of VANET give us many applications as an 

intelligent transportation system. In the dynamic network architectures and node movement characteristics differentiates VANETs 

from other kind of ad-hoc networks. AODV (ad-hoc on demand distance vector) mostly used in the topology based routing protocol 

for VANET. During the process of route discovery process AODV broadcast route message (RREQ). This paper main aim to 

improving the performance of AODV by enhancing the existing protocol by creating stable clusters and performing routing by 

cluster head and gateway nodes [9]. 

Patil V.P (2012) represent a paper on vehicular ad-hoc network is a type of mobile ad-hoc network where nodes are constrained to 

move along the road. In the VANET all the devices communicate with the help of radio devices with each other and along with the 

road side units called the base stations. Vehicular networks aims to make the driving experience safe, efficient and enjoyable. This 

system is developed and tested using the AODV protocol od ad-hoc mobile network to deal with the problem of vehicle traffic 

congestion in vehicular network. Traffic congestion can be measured on following patterns like packets broadcast, percentage of 

packet delivered and percentage of traffic diverted and overhead to manage the problem of data traffic in the network. In the main 

simulation shows the domain of vehicle traffic congestion in VANET is demonstrated [10].   

Reena Dadhich (2011) represents a paper in on VANETs vehicular ad-hoc networks have been recently attracting an increasing 

attention from both research and industry communities. VANET technology is distinguished from mobile ad hoc networks 

(MANET) and wireless sensor networks (WSN) by large scale deployed autonomous nodes with abundant exterior assisted 

information. This paper also introduces the realistic vehicular mobility model and evaluates the performance of following routing 

protocols: AODV, DSR and TORA. It also introduce the different highway scenarios, characterized by the mobility, load and size of 

the network also be simulated. Result indicates that the reactive routing protocol performance which is suitable for VANET 

scenarios in term of packet delivery ratio, routing load and end to end delay [11]. 

Salim M.Zaki (2012) proposed the technique of vehicular quorum prediction based on location service protocol which was mainly 

designed for urban area topology and which utilized nodes information such as distance to intersection centre point and speed in 

selecting stable location servers. Formation of quorum of location servers was done by main location server by nominating some 

other nodes located at the intersection based on their moving directions. GP-ABGF mitigated effects of VANET nodes acceleration 

and irregular update time interval on gray prediction model accuracy. Prediction algorithm also filtered the noise data and produced 

accurate location of destination and overcome the problem of outdated location with other protocols in reducing overhead of control 

packets and high delivery of packets to destination and it reduce the end to end delay for routing packets [12]. 

III. RESEARCH METHODOLOGY 

In the vehicular adhoc network, vehicle to vehicle and vehicle to infrastructure communication is available for communication. To 

vehicle to vehicle communication is available to exchange important information between vehicles. To establish path between 

various vehicles various routing protocols had been proposed which are of reactive and proactive type. The reactive routing 

protocols had remarkable performance in VANETS which use the broadcasting technique for path establishment. The broadcasting 

technique will increase delay in the network and network resource consumption increase at steady rate. To reduce delay in the 

network, the technique of multicasting had been proposed. In the proposed technique, in the whole network we define some nodes 

which are root nodes, under these root nodes we will defines the leaf nodes. The leaf node comes under which root that will be 

decided by prediction based technique for multicasting.  
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Figure 1: Proposed Flowchart 

 

START 

Deploy network with mobile nodes 

and fixed road infrastructure  

Define root nodes in the network according to nodes 

in the network and define threshold distance  

Node 

moves  

The new nodes when join the network can join 

the root node according to distance and routing 

table information is stored on RSU’s 

Calculate its new 

distance using the 

prediction based 

technique  

Assign new root 

node according to 

nearest one and 

update the routing 

tables of RSU’s  

Path establishment process starts 

between source and destination  

STOP 



Gaganpreet Kaur Chahal et al, International Journal of Computer Science and Mobile Computing, Vol.7 Issue.7, July- 2018, pg. 105-111 

© 2018, IJCSMC All Rights Reserved                                                                                                        109 

IV. EXPERIMENTAL RESULTS 

 

Fig 2: Throughput 

As shown in figure 2, for the purpose of establishing a path the broadcasting technique is used. Also the multicasting technique is 

applied by the proposed algorithm in the network. Due to this reason, the throughput of the network is increased. 

Time (AODV) 

Existing 

Algorithm 

(E-AODV) 

Proposed 

Algorithm 

2 seconds 8 Packets 10 Packets 

4 Seconds 32 packets 60 packets 

6 seconds 35 packets 66 packets 

    8 packets  58 packets 68 packets  

Table 1: Throughput Comparision 

 

Fig 3: Packet loss Comparison 
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As shown in the figure 3, packetloss criteria are used to compare the old as well as the new proposed technique. The packetloss is 

found to be less in the new proposed technique than the already existing technique.  

 

 

 

 

 

Table 2: Packet loss Comparision 

 

Fig 4: Delay comparison 

As shown in figure 4, the delay criteria are used for comparing the proposed and the already existing techniques. There is a 

reduction in the delay in the new proposed technique when compared to already existing technique. This is due to the use of 

multicasting approach which is used for path establishment.  

 

 

 

 

 

 

 

Table 3: Delay Comparision 
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Time (AODV)  

Existing 

Algorithm 

(E-AODV) 

Proposed 

Algorithm 

2 seconds 14 Packets 4 Packets 

4 seconds 23 Packets 15 Packets 

6 seconds 24 Packets 18 Packets 

8 Seconds 26 Packets 19 Packets 

Time (AODV) 

Existing Algorithm 

(E-AODV)  

Proposed Algorithm 

2 Seconds 10 Packets 9 Packets 

4 Seconds 53 Packets 32 Packets 

6 Seconds 66 Packets 68 Packets 

8 Seconds 120 Packets 100 Packets 
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V. CONCLUSION 

In this work, Vehicular Ad hoc network is the decentralized type of network due to which routing is the major issue of the network. 

In the previous research work, fish swarm algorithm is applied for the path establishment which uses broadcasting approach to 

search best path from source to destination.  In this research work, multicasting technique is used for the path establishment from 

source to destination. The proposed and existing algorithms are implemented in NS2. The proposed performs well in terms of 

throughput, packet loss and delay.  
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