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Abstract— Vehicular Ad-hoc Network (VANET) is a novel 

technology which takes wide attention in recent years. Due to 

the rapid topology changes and frequent disconnections, it 

has become difficult to design efficient routing protocols for 

routing data among vehicles, also known as V2V (vehicle-to-

vehicle) communications. The existing VANET routing 

protocol cannot satisfy every traffic scenario. Therefore, the 

design of efficient routing protocols has drawn significant 

attention. Therefore, it is necessary to determine the pros and 

cons of routing protocols that can be used to further 

improvement of any new routing protocol. In this paper, a 

brief introduction, characteristics of VANET are discussed. 

Also, a comparison of different routing schemes that are 

mainly categorized into five types named as Position based, 

topology based, broadcast based, cluster based and 

geographical based are presented along with their props and 

corns. 
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I. INTRODUCTION 

As the Internet has become an increasingly important part of 

our lives, the dreams of Wi-Fi cities are becoming more and 

more realistic. However, one of the obstacles of this dream is 

the high demand of the router; for the wireless Internet to 

cover the city, thousands of wireless routers must be 

strategically laid out to ensure that the coverage is 

constant[1]. VANET (Vehicular Ad-Hoc Network) is a 

technology that uses a mobile car as a node in a network to 

create a mobile network. VANET turns each participating 

vehicle into a wireless router or node, allowing vehicles that 

are about 100 to 300 meters apart to create a wide range of 

networks. When the vehicle falls out of the signal range and 

exits the network, other vehicles can join and connect the 

vehicles to each other to create a mobile internet. It is 

estimated that the first systems that will integrate this 

technology are police and fire vehicles, communicating with 

each other for security purposes [2]. 

 
Fig. 1: VANET 

The VANET consist of a number of characteristics 

that makes it different from MANET. Some of the features of 

VANET are shown in tabular form listed in table 1. 

Characteristics Description 

High dynamic 

topology 

 The topology of the VANET 

changes as the speed of the 

vehicles on road is very high. 

 Let us consider an example that 

a car is moving with the speed 

of m/sec and the radio links 

between them is 100 m. So it is 

clear that the link will remain 

for 100/10=10sec. 

Frequent 

disconnected 

network 

 As the vehicles moves with high 

speed so there is possibility of 

disconnection while they are 

exchanging the information. 

Mobility 

modelling 

 The mobility of vehicles is 

depends upon 

 Road traffic 

 Road structure 

 Vehicles speed 

 Driving behaviour of driver 

Battery power 

and save capacity 

 In the new generation vehicles 

the battery power and the 

storage capacity is efficient 

which is absent in MANET. 

 Thus it becomes helpful to make 

effective communication and 

routing decision. 

Communication 

environment 

 The communication 

environment of sparse and dense 

network is different. 

 In dense areas such as trees, 

building become the obstacle in 

the communication 

 In sparse network the 

communication is disturb by the 

highway. So it becomes 

essential to use routing methods 

for the efficient communication. 

Interaction with 

onboard sensors 

 The existing location and the 

movement of the vehicles are 

sensed by the GPS device. 

Table 1: Characteristics of VANET [3, 4] 

A. Routing protocols in VANET 

Routing in VANET has been widely analyzed in the past few 

decades. Since VANET is a special adhoc network, which is 

differ from the MANET in case of movement and abruptly 

changed topology. Initially the routing protocols are tested in 

MANET in various situations then Analyze for VANET 

environment[5]. We need an approach that will assign 
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different logical address to the Vehicles because the existing 

routing protocols are not granted that the presented duplicate 

logical address may be rejected within the VANET. Routing 

protocols are mainly categorized into two types named as on 

the basis of position and on the route update approach [6]. 

 
Fig. 2: Routing protocols in VANET [7,8] 

Routing 

protocols 
Description Pros Cons 

Position 

based 

In this system the source end communicate with 

the destination point on the basis of position of 

vehicle rather than the address. 

It is comprises of mainly three elements named as 

beaconing, position services and forwarding. For 

selecting the positioning of different vehicles GPS 

(Global Positioning System) is used. 

An example of this routing protocol is DREAM 

(Distance routing effect algorithm for mobility) 

and GPSR (Greedy Perimeter stateless routing). 

It is mostly used in highway 

where vehicles are moving 

with high speed and road has 

very less objects to disturb the 

communication. 

There is no need to make and 

maintain the route from source 

to destination. 

High stability. 

Less processing overhead. 

GPS is required. 

GPS system does not 

operate in tunnel as it 

does not catch 

satellite signal. 

Deadlock state may 

exist sometimes. 

Topology 

based 

This method used the information presented in the 

network in order to transmit packet from source 

node to end node. 

A route from source point to 

the end point is making by 

sure. 

By using this approach uni-

cast and multicast data can be 

transmitted. 

Less resource consumption 

A small amount of bandwidth 

consumption. 

Route discovery 

process and delay 

maintenance exist 

which may cause 

more overhead. 

If the movement of 

vehicles is fast then it 

might be failed to find 

the route. 

redundant flooding 

Broadcast 

based 

This approach is used to flood the data in the 

whole network nodes. 

This protocol is used in case when the destination 

node is out of approach from the source node. 

Thus it find application is the road safety, trafiic 

control, emergency warning etc. 

The protocols such as (Distributed vehicular 

broadcast) DV-CAST, (Position aware reliable 

broadcasting) POCA and (Density aware reliable 

broadcasting) DECA come under this category. 

More reliable as the data is 

transmitted through various 

nodes. 

Less overhead. 

Require more 

bandwidth. 

Many duplicate 

packets reached to the 

node. 

Cluster 

based 

In this routing approach the vehicles with the 

same features such as speed, direction etc makes a 

cluster. 

To make communication among a number of 

clusters a cluster head is selected within every 

cluster that make communication possible. 

High scalability for big 

networks. 

More overhead 

Delay is high 
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If the data is transmitted within the cluster then 

the route is created directly from source to 

destination but in case if the destination node is 

outside the cluster then the route is created by the 

cluster head. 

The examples of cluster head are COIN 

(Clustering for open inter vehicular 

communication network) and LoRACBF. 

Geo cast 

It uses mobile just in time multicasting to 

transferring message from source to destination. 

Its main constraints is time 

Less overhead and congestion. 

Consistent packet delivery. 

Connection 

disconnection 

problem occurs that 

may lead to the 

transmission delay. 

Table 2: Comparison of routing protocols in VANET [9-11] 

II. RELATED WORK 

In this section, the work proposed by a number of authors in 

the past days is discussed along with their simulator tool used, 

outcomes and the parameter measured in the field of VANET. 

References Year Present work outcomes 

[12] 2017 

Three algorithms named as CBLTR (Cluster based 

life time routing), IDVR (Intersection dynamic 

VANET routing protocol, and CORA (Control 

overhead reduction algorithm). 

A shortest path has been selected by using IDVR 

protocol on the basis of present position and the 

destination position. 

MATLAB simulator has been used to determine the 

performance of these three routing protocols. 

The route stability along with the throughput 

has been increased by using the CBLTR 

protocol. 

The end to end delay has been reduced by 

using IDVR routing protocol. 

At last CORA routing protocol has been used 

to reduce the overhead among clusters. 

[13] 2017 

In this paper a (TARCO) traffic aware routing 

protocol in the real time traffic environment has been 

presented. 

Three mechanisms named as collection of traffic 

data, road score and flexible data route construction. 

NS2 simulator tool has been used that forms an area 

of 1500m×2000m. 

The performance parameters such as end to 

end delay, packet delivery ratio (PDR) and 

communication overhead are measured. 

The performance of the network by using 

TARCO routing protocol has been increased. 

[14] 2014 

In this paper a Geo DTN routing protocol along with 

Bayesian model has been used. 

Four steps named as Routing initialization, the 

routing discovery process, the trusted routing and 

routing detection have been used. 

Vanet MobiSim along with NS-2 simulator has been 

used. 

It has been concluded that the routing 

security has been increased. 

Time complexity decrease, the ratio of the 

malicious node, packet delivery ration has 

been increased. 

[15] 2013 

Clustering factors have been determined by using the 

quadrant technique of spatial analysis. 

DADCQ (Distribution-Adaptive Distance with 

Channel Quality) protocol has been used. 

Comparison with other multi hop routing protocols 

have been performed to show the betterment of the 

routing protocol. 

The performance of the DADCQ protocol is 

mainly depends upon the threshold value. 

To choose the threshold value is the main 

drawback of the statistical protocol because 

it is hard to select a value for the decision 

purpose. 

By using DADZQ multi-hop routing 

protocol this problem has been resolved. 

[16] 2016 

An advance distance based routing protocol used in 

urban areas has been proposed. 

The schemes have been applied to the muti-hop field 

so that the packets can be delivered to the exact 

destination. 

Manhattan urban traffic model has been used for the 

simulation purpose. 

QualNet 4.5 simulator has been used for the 

simulation of the network. 

The parameters such as average delay (S), 

throughput, and total overhead, the number 

of route error packets have been measured 

for AODV, GSR, POVRP and the proposed 

algorithm. 

It is concluded that the proposed algorithm 

perform well than all other existing routing 

algorithms. 
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III. CONCLUSION 

From the above discussion it is concluded that the VANET 

routing protocols have various requirements when we 

compare with the MANET routing algorithms this is because 

of the appropriate network situation. In this paper, we are 

presenting different routing protocols in VANET that helps 

to make the network intellectual. The advantages and 

disadvantages of the routing protocols in VANET have been 

presented. From the above discussion it is concluded that 

broadcast based require more bandwidth as compared to Geo 

cast routing algorithm. In terms of overhead, geo cast has less 

overhead whereas cluster based and topology based routing 

algorithm have more overhead. 
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