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Abstract 
 

The vehicular adhoc network is the decentralized type of network in which vehicles can move from one location to another. In the net-

work two type of communication is possible which are vehicle to vehicle and vehicle to infrastructure. In the vehicle to vehicle type of 

path establishment is the major issue of the network. In this research work, multicasting routing technique is proposed for the path estab-

lishment from source to destination. The proposed technique is implemented in NS2 and simulation results shows improvement in net-

work delay for path establishment 
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1. Introduction 

A wireless network that is self-organized and autonomous is na-

ture is known as Vehicular ad hoc network. It provides both, vehi-

cle to vehicle as well as vehicle to roadside communication within 

the network. In order to exchange information amongst each other, 

the nodes act as both clients and servers. The utilization of wire-

less communication in order to increase the road safety is the prior 

objective of VANETs [1]. The vehicles act as sensors and any 

abnormality or hazardous conditions identified within the regions 

are informed to other vehicles. Due to their quick changes in to-

pology, these networks are very similar to the ad hoc networks. 

Thus, there is a need to introduce routing protocols within them. 

There are several safety applications in which the VANETs are 

deployed [2]. Due to this, the drivers can be informed regarding 

any congestion, businesses and services within the surrounding 

regions of a vehicle. There are several unique propertiesidentified 

within VNAETs. There is random change is topology due to the 

higher mobility of nodes. Due to its unpredictable dynamic topol-

ogy and frequent disconnections, VANET is one of the most chal-

lenging areas. Within the vehicular system, safety and security are 

ensured with the help of this network. As mentioned, it  

Provides both Vehicle-to-vehicle and Vehicle-to-Infrastructure 

communications. Within both of these networks, the information 

is generated and distributed through vehicular communication [3]. 

It is very difficult to design the routing protocols in VANETs due 

to the highly dynamic topology they include. There are several 

routing protocols introduced within this network. These routing 

protocols are broadly classified on the basis of their properties and 

tasks. Amongst these classification, the topology based routing 

protocols are introduced in which the packet forwarding is per-

formed with the help of including information related to links. The 

protocols included under this category are further classified as 

being proactive and reactive [4]. The maintenance of routing in-

formation in the background irrespective of the communication 

requests being generated is defined as proactive routing. Further, 

the routing in which the route is open only when communication 

is required amongst the vehicles is known as reactive type of rout-

ing in VANET. A class routing algorithm is available within the 

position based routing. In order to choose the next forwarding 

hops, the geographical positioning information is utilized here [5]. 

The transmission of packets to the destination in least possible 

time is the major aim of Position Based Greedy V2V protocols 

which are also known as min delay routing protocols. On the basis 

of the fact that the city street forms a natural planner graph, the 

Greedy Perimeter Coordinator Routing (GPCR) is developed and 

there is no need to external static streets map here. The protocols 

that identify the route towards the destination and maintain the 

cache of successful route amongst several source and destination 

pairs are known as Connectivity Aware Routing Protocols (CAR) 

protocols. A series of diagonal intersections is generated amongst 

the source and destination vehicle through Diagonal-Intersection-

Based Routing Protocol (DIR) protocol [6]. The location of node 

in order to carry a message is not difficult in urban regions. How-

ever, at night in the cities or in rural areas, the establishment of 

end to end route is tough since there are fewer vehicles running on 

road and to solve such issues Delay Tolerant Protocols are ap-

plied. The algorithm that is introduced for space VANET condi-

tions is called Motion Vector Routing Algorithm (MOVE). The 

vehicles act as mobile routers that have intermittent connectivity 

amongst the vehicles here. When a node enters within a broadcast 

range, the packets that are carried by the vehicles in sparse condi-

tions are forwarded with the help of carry and forward strategy 

within Vehicle Assisted Data Delivery (VADD) protocol. The 

minimization of message delivery delay within the sparse net-

works is done through Static Node Assisted Adaptive 

Routing Protocol (SADV) protocol [7]. The changing traffic 

density is adapted here such that the amount of time required to 

deliver a message can be measured by each node in this protocol. 

The performance of routing within the clusters can be done using 

cluster based routing. The clusters are generated by identification 

of group of similar nodes and cluster head is chosen amongst them 

through which the packets are broadcasted amongst the cluster. In 
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order to share several types of information amongst vehicles re-

garding weather, traffic, road conditions and advertising and an-

nouncing them, broadcast routing is utilized [8]. A location based 

multicast routing in which the packet is delivered from source to 

all other nodes present within a defined geographical region called 

Zone of Relevance (ZOR), is known as Geocast routing in 

VANETs. 

2. Literature review 

Kais Elmurtadi Suleiman, et.al (2017) proposed a novel routing 

protocol for highway applications on the basis of V2I routing, 

V2V direct routing as well as V2V delay-tolerant routing [9]. 

Adaptability and incentive-compatibility are the two properties of 

this protocol. A credit-based exchanges system is implemented 

here and the fixed network operator is the administrator. The cred-

its that earned during V2V direct routing and V2V delay-tolerant 

routing are utilized in order to allocate V2I routing bandwidths. 

By using a game theoretic analysis, the incentive compatibility of 

proposed protocol is shown. Several evaluations are performed in 

order to evaluate the performance of proposed protocol in 

MATLAB simulator and the results achieved shown that in com-

parison to other routing protocols, the proposed protocol is more 

efficient. 

Mahabaleshwar S. Kakkasageri, et.al (2017) proposed in this pa-

per a multi-agent based routing mechanism for VANETs [10]. By 

ensuring minimum communication delay, overhead as well as 

complexity, the data routing is to be performed. There are static as 

well as mobile agents present within the multi-agents base 

scheme. Simulations are performed which shown that in terms of 

parameters such as packet delivery ratio, bandwidth utilization, 

and route identification delay, the proposed routing mechanism 

performs better than other. Muhammad Tahir Abbas, et.al (2017) 

proposed in this paper a probabilistic model that utilized highway 

mobility model for Two-Level hierarchical routing protocol in 

order to estimate the path duration [11]. There are several analyti-

cal models proposed for various protocols in VANETs. Thus, in 

order to solve such issues, the road aware routing protocols are 

developed through mathematical model and the performance is 

evaluated. 

Chen Chen, et.al (2016) proposed a new routing protocol such that 

the optimal route can be chosen as per the information of paths 

[12]. The artificial spiders are utilized here in order to propose the 

protocol named as Artificial Spider-web based Geographic Rout-

ing (ASGR) protocol. A robust route towards the destination is 

identified by including route connectivity, path delay as well as 

total number of hops in ASGR through the construction of spider-

web and path tree. Simulation experiments were conducted and it 

was seen that in terms of packet delivery ration and end to end 

delay, ASGR performed better in comparison to GyTAR and 

STAR. 

Weiwei Dong, et.al (2016) proposed a Geographic Opportunis-

ticrouting protocol on the basis of Link state and 

forwarding quality present within the nodes [13]. Initially a 

hybrid filtering and prioritizing approach is put forth and a 

candidate nodes sent that sends node within LFGOR is deter-

mined. This helps in determining the link state as well as forward-

ing quality of node along with the position information. Thus, the 

reliability of transmission is enhanced along with the minimiza-

tion of end-to-end delay that is caused due to timer-based schedul-

ing mode present within many normalopportunistic routing proto-

cols due to implementation of LF-GOR. Packetdelivery rate, 

throughput and the acceptable delay are found to be better in the 

proposed protocol in comparison to existing protocols as per the 

simulation. 

3. Proposed model 

In order to enhance the performance of protocol, the lifetime of a 

route is to be increased for which the stability of route present in 

between source and destination is improved here. 

The nodes that participate within the route request and travel in 

the similar direction of movement are selected here. This is done 

due to the fact that the nodes that move in opposite directions 

generate the route that can break easily in comparison to the nodes 

moving in similar direction. Thus, the selection of direction of 

movement is an important factor to be considered. 

1) Direction of movement: 

The area where D is located can be estimated by S in case when a 

route request is required to be sent from node S to node D at t1 

time. However, the direction of movement for the destination node 

is not known to S which must be known. The nodes that move in 

the similar direction D are no possible to be known. However, the 

direction of movement of S in time t1 is known here which means 

that the movements of nodes that go in same direction of S are 

known. A route request is proposed to be sent to the nodes that are 

moving in similar direction to that of a source in order to enhance 

the stability of path amongst source and destination on the high-

way scenario. 

The direction of motion in comparison to S is checked when a 

route request is received by a node. The route request is 

Retransmitted in case it moves in the similar direction to that of S 

or the route request is eliminated otherwise. Upon the constraints 

of LAR scheme 1 (LAR1), this proposition is added. 

 

 
Fig. 1: Bi-Directional Highway Model. 

 

Figure 1 represents an example scenario here. The route request 

node I is forwarded nu node A such that the route request can be 

forwarded due to the fact that its direction of movement is similar 

to that of S. The route request is deleted in case if „I‟ does not 

have the similar direction to that of S. 

2) The neighbor to stay longest time: 

The transmission of route request message to the vehicle that has 

maximum time within the coverage area where the vehicle is 

transmitting is proposed here. The process of transmission of route 

request to all the vehicles that are traveling within the similar di-

rection of motion of source S can be eliminated here. 

The time for which a vehicle has to remain in the coverage area 

such that the vehicle is in the half-circle of the communication 

range within the side that is near to destination (D), is computed, 

as shown in figure 2. The receiver vehicle of the route request 

message is chosen on the basis of the vehicle that has longest time. 

Till the message reaches the destination within the constraints of 

LAR1 protocol, the procedure keeps iterating. In order to compute 

the time of each neighbor, four different cases are presented here. 

The transmission of each vehicle is assumed to be transmitted to 

the neighbors here. The position of vehicle A at time t0 is (𝑋𝐴,) 

and 𝑉𝐴 is its speed. The speed of neighboring vehicle I is 𝑉𝐼 and it 

is located at position (, 𝑌𝐼). The coverage area of vehicle A is left 

by vehicle I at time t1. Thus, t0=t1-t0 is the time for which the 

vehicle stays within the coverage area. For instance, amongst A 

and I, d and h are the distances taken respectively. The distances 
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are taken at time t0 on abscissa and ordinate axis. Then, at time t1, 

the distance between A and I on abscissa axis is denoted as „a‟. 

The distance traveled by vehicle I at time t1 is denoted as „x‟. 

Further, during time t=t1- t0, the speed of vehicle is assumed to be 

constant. However, the speeds of each of the vehicles are differ-

ent. 

 
Fig. 2: Half-Circle of the Communication Range in the Side Closing to the 
Destination. 

 

 
Fig. 3: D Is in the Direction of Movement of S and VA > VI. 

 

First case: At time t0, in comparison to I, the speed of A is Strictly 

higher and in the direction of S, the destination moves. As shown 

in figure 3, the distances travelled by A and I at 

Time t1 can be calculated as: 

 

 
 

Thus, 
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Hence, 

 

                                                 (6) 

4. Experiments and results 

On the basis of mobility model that is selected such that accurate 

simulation results can be achieved, the performance studies of 

VANET protocols are dependent. It is important to include realis-

tic vehicular mobility scenarios in order to enhance the perfor-

mance of LAR protocol. During the simulation time in a simulated 

area, the vehicular motion is defined by mobility model. The real 

behavior of the vehicular traffic is reflected with the help of this 

model. Thus, the IDMLC pattern which is generated per VANET 

mobility simulation (VanetMobiSim) is utilized here. The move-

ment pattern for a highway is generated with the help of this pat-

tern. In order to perform, NS-2 simulator is utilized here. Within 

the area of 5000m x 100m, the vehicles are deployed. In order to 

reach to the required velocity, the vehicles move and accelerate. If 

there are multiple lanes present in a road, the vehicles that are 

moving with each other try to overtake others. In order to avoid 

shock, the vehicle however, decelerates if it cannot overtake oth-

ers. A state of traffic sign is acquired in case a vehicle is approach-

ing at a dead end of road. The vehicle decelerates and stops in case 

the stop sign is found. In order to intersect, it slightly reduces its 

speed. The IEEE 802.11 MAC layer is utilized in order to help the 

vehicles to communicate with each other. On the basis of different 

node densities, the simulations are repeated for vehicles. Within 

the range of 22m/s and 27m/s, the average speed of vehicles is 

found within a highway that includes multiple lanes. Through the 

exchange of information, the vehicles get the set of one hop vehi-

cles. With the help of HELLO messages, the information is 

achieved and each HELLO period that was set of 1s is now updat-

ed. 250m is the transmission range provided. 

 
Table 1: Mobility Model Parameters 

 
 

 
Fig 4: Packet Loss Comparison. 

 

As shown in the figure 4, 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. 

 

 
Fig 4: Throughput Comparison 

 

As shown in figure 4, for establishing a path the broadcasting 

technique is used. In addition, the multicasting technique is ap-

plied by the proposed algorithm in the network. Due to this rea-

son, the throughput of the network is increased. 

5. Conclusion 

In this paper, it is conclude that path establishment is the major 

issue of vehicle adhoc network due to high mobility and dynamic 

nature of the network. In this research work, 
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multicasting technique is proposed for the path establishment from 

source to destination. The proposed technique is based on zonal 

routing which is divided into expected and predicted zones. The 

simulation results shows that proposed technique performs well in 

terms of packetloss and throughput. 
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