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Abstract— the modern generation VANET systems are 

denser and it supposed to handle high traffic rate as well as 

frequent interruption in connection. Power and bandwidth 

should be utilized efficiently. At the same time, the VANET 

nodes must be simple, cheap, smaller in size and efficient 

enough to handle traffic. In VANET environment, the 

quality of received signal level degrades due to path-loss 

and shadowing effects from various obstacles in propagation 

path. Flooding mechanism in VANET unconditionally 

floods data packets in all the directions which again harm 

network in terms of bandwidth wastage, collision, energy 

consumption. To improve reliability of communication 

Effect of flooding can be suppressed by eliminating or 

dropping certain nodes. In VANET system Vehicles need to 

communicate with the other node, for that node 

continuously sending RTS-CTS signals. As if number of 

signals increases, there is high probability of collision. 

Collision damages data packets .so it requires 

retransmission, this paper presents different routing 

protocols and approaches through which overhead can be 

reduced. 

Key words: VANET Architecture, Routing protocols, 

VANET characteristics. 

I. INTRODUCTION 

A Vehicular Ad-Hoc network is a form of Mobile ad-hoc 

Networks, to provide communication among nearby 

vehicles and between vehicles and nearby fixed equipment 

i.e. roadside equipment. The main goal of VANET is 

providing safety and comfort for passengers. Each vehicle 

equipped with VANET device will be a node in the Ad-hoc 

network and can receive & relay other messages through the 

wireless network. Collision warning, Road signal arms and 

in place traffic view will give the driver essential tool to 

decide the best path along the way. VANET or Intelligent 

Vehicular Ad-Hoc Networking provides an intelligent way 

of using vehicular Networking. With the sharp increase of 

vehicles on roads in the recent years, driving becomes more 

challenging and dangerous. Roads are saturated; safety 

distance and reasonable speeds are hardly respected. The 

leading car manufacturer decided to jointly work with govt. 

agencies to develop solution aimed at helping drivers on the 

roads by anticipating hazardous events or bad traffic areas. 

VANETs comprise of radio-enabled vehicles which act as 

mobile nodes as well as routers for other nodes. In addition 

to the similarities to ad hoc networks, such as short radio 

Transmission range, self-organization and self-management, 

and low bandwidth, VANETs can be distinguished from 

other kinds of ad hoc networks as follows: 

 Highly Dynamic Topology: 

Due to high speed of movement between vehicles, the 

topology of VANETs is always changing. For example, 

assume that the wireless transmission range of each vehicle 

is 250 m, so that there is a link between two cars if the 

distance between them is less than 250 m. In the worst case, 

if two cars with the speed of 60 mph (25 m/sec) are driving 

in opposite directions, the link will last only for at most 10 

sec. 

 Frequently Disconnected Network: 

Due to the same reason, the connectivity of the VANETs 

could also be changed frequently. Especially when the 

vehicle density is low, it has higher probability that the 

network is disconnected. In some applications, such as 

ubiquitous Internet access, the problem needs to be solved. 

However, one possible solution is to pre-deploy several 

relay nodes or access points along the road to keep the 

connectivity. 

 Sufficient Energy and Storage: 

A common characteristic of nodes in VANETs is that nodes 

have ample energy and computing power (including both 

storage and processing), since nodes are cars instead of 

small handheld devices. 

 Geographical Type of Communication: 

Compared to other networks that use Unicast or multicast 

where the communication end points are defined by ID or 

group ID, the VANETs often have a new type of 

communication which addresses geographical areas where 

packets need to be forwarded (e.g., in safety driving 

applications). 

 Mobility Modelling and Predication: 

Due to highly mobile node movement and dynamic 

topology, mobility model and predication play an important 

role in network protocol design for VANETs. Moreover, 

vehicular nodes are usually constrained by prebuilt 

highways, roads and streets, so given the speed and the 

street map, the future position of the vehicle can be 

predicated. 

 Various Communications Environments: 

VANETs are usually operated in two typical 

communications environments. In highway traffic scenarios, 

the environment is relatively simple and straightforward 

(e.g., constrained one-dimensional movement); while in city 

conditions it becomes much more complex. The streets in a 

city are often separated by buildings, trees and other 

obstacles. 
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 Hard Delay Constraints: 

In some VANETs applications, the network does not require 

high data rates but has hard delay constraints. For example, 

in an automatic highway system, when brake event happens, 

the message should be transferred and arrived in a certain 

time to avoid car crash. In this kind of applications, instead 

of average delay, the maximum delay will be crucial. 

 Interaction with On-Board Sensors: 

It is assumed that the nodes are equipped with on-board 

sensors to provide information which can be used to form 

communication links and for routing purposes. For example, 

GPS receivers are increasingly becoming common in cars 

which help to provide location information for routing 

purposes. It is assumed that the nodes are equipped with on-

board sensors to provide information which can be used to 

form communication links and for routing purposes. For 

example, GPS receivers are increasingly becoming common 

in cars which help to provide location information for 

routing purposes.  

II. MOBILITY MODEL 

 Highly dynamic topology: 

The topology formed by VANET is always changing as 

vehicles are moving at high speed .on highways, vehicles 

are not moving at constant speed. 

 Frequently Disconnected Networks: 

The highly dynamic topology results in frequently 

disconnected network since the link between two vehicles 

can quickly disappear while the two nodes are transmitting 

information. The problem is future worsened by varying 

node density where there are different frequency of nodes 

for different roads and highways. A robust routing protocol 

is hence needed to recognize the frequent disconnectivity 

and to provide an alternate link. 

 Pattern Mobility: 

Vehicles follow a trail or certain mobility pattern which is a 

function of underlying roads, the traffic lights, the speed 

limits traffic conditions and driving behaviors of driver, 

because of particular mobility Pattern, evaluation of 

VANET routing protocols only makes sense from traces 

obtained from pattern. 

 Propagation Model: 

The propagation model in VANET is not usually assumed to 

be free space because of presence of buildings, trees, 

vehicles, and other obstacles. A VANET propagation model 

should well consider the effect of static object as well as 

potential interference of wireless communication from other 

vehicle. 

 Unlimited battery power and storage: 

The nodes in VANET are not subject to power and storage 

limitations as in sensor networks, another class of ad hoc 

network where nodes are mostly static. Nodes are assumed 

to have ample energy and computing power and hence the 

optimizing duty cycle is not as relevant it is in sensor 

network. 

III. VANET CATEGORIES 

Wireless ad hoc networks have the characteristic to be 

infrastructure-less and do not depend on fixed infrastructure 

for communication and dissemination of information. The 

architecture of VANET consists three categories: pure 

cellular/WLAN, pure ad hoc and hybrid. 

 Pure cellular/WLAN network: 

 

Fig. 1: Pure Cellular/ WLAN network 

 Pure ad hoc network: 

 

Fig. 2: Pure Ad-hoc Network 

 Hybrid network: 

 

Fig. 3: Hybrid network 

1) Topology based routing protocols: 

These routing protocols use links information that exist in 

the network to perform packet forwarding. They are further 

divided into Proactive and Reactive. 

2) Position based routing protocols: 

Position based routing consists of class of routing algorithm. 

They share the property of using geographic positioning 

information in order to select the next forwarding hops. The 

packet is send without any map knowledge to the one hop 

neighbor which is closest to destination. Position based 

routing is beneficial since no global route from source node 

to destination node need to be created and maintained. 

Position based routing is broadly divided in two types: 

Position based greedy V2V protocols, Delay Tolerant 

Protocols. 
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3) Broadcast Routing: 

Broadcast routing is frequently used in VANET for sharing, 

traffic, weather and emergency, road conditions among 

vehicles and delivering advertisements and announcements. 

Broadcasting is used when message needs to be 

disseminated to the vehicle beyond the transmission range 

i.e. multi hops are used. Broadcast sends a packet to all 

nodes in the network, typically using flooding. This ensures 

the delivery of the packet but bandwidth is wasted and 

nodes receive duplicates. In VANET, it performs better for a 

small number of nodes. The various Broadcast routing 

protocols are BROADCOMM, UMB, V-TRADE, and DV-

CAST. 

4) Geocast Routing: 

Geocast routing is basically a location based multicast 

routing. Its objective is to deliver the packet from source 

node to all other nodes within a specified geographical 

region (Zone of Relevance ZOR). In Geocast routing 

vehicles outside the ZOR are not alerted to avoid 

unnecessary hasty reaction. Geocast is considered as a 

multicast service within a specific geographic region. It 

normally defines a forwarding zone where it directs the 

flooding of packets in order to reduce message overhead and 

network congestion caused by simply flooding packets 

everywhere. In the destination zone, unicast routing can be 

used to forward the packet. One pitfall of Geocast is 

network partitioning and also unfavorable neighbors which 

may hinder the proper forwarding of messages. The various 

Geocast routing protocols are IVG, DG-CASTOR and DRG. 

IV. TOPOLOGY BASED ROUTING PROTOCOLS 

The routing protocol of VANETs fall into two major 

categories of topology based and position based routing. 

There are many advantages and disadvantages of these 

routing protocols. The detailed coverage of relevant routing 

protocols and their impact on overall VANET architecture is 

incomplete without knowledge of VANET applications. 

 Fisheye State Routing (FSR): 

This is an efficient link state routing that maintains a 

topology map at each node and propagates link state update 

with only immediate neighbors not the entire network 

furthermore the link state information is broadcast in 

different frequencies for different entities depends on their 

hope distance to the current node. Entries that are closer are 

broadcasted with larger frequency. The routing gets 

corrected as packets approach progressively closer to the 

destination due to the reduction in broadcast overhead. 

 AODV (Ad Hoc on Demand Distance Vector Routing): 

In this routing upon receipt of broadcast query (RREQ) 

nodes record the address of the node sending the query in 

their routing table or the previous hop and is called 

backward learning. Upon arriving at the destination, a reply 

packet (RREP) is then sent through the complete path 

obtained from backward learning to the source.et each step 

of the path the node records its previous hop and establishes 

the forward path from the source. 

 

Fig. 4: Propagation of RREQ 

 

Fig. 5: AODV Mechanism 

 AODV+ PGB (Preferred Group Broadcasting): 

This is a broadcast mechanism and is aimed at reducing 

broadcast overhead associated with AODV’S route 

discovery and thus provides route stability which is 

important in VANET. The receivers then determine whether 

they are in the preferred group and which one in the group 

to broadcast on the basis of received signal. As only one 

node is allowed to broadcast and the preferred group is not 

necessarily the one that makes progress towards the 

destination, the route discovery might take longer than 

before. Broadcast can discontinue if the group is found to be 

empty due to presence of sparse network. Packet duplication 

can also happen as two nodes in preferred group can 

broadcast at the same time. 

 DSR (Dynamic Source Routing): 

This uses source routing, as the sequence of intermediate 

nodes on the routing path is maintained in a data packet of 

the source in DSR the ID’S of intermediate nodes that it has 

traversed are copied in the query packet, and uses it to 

respond to the source. As a result a source establishes a path 

to the destination. If the destination is allowed to send 

multiple route supplies, the source node may receive and 

store multiple routes from the destination. When some link 

in current route breaks then an alternate route is used. In a 

network with low mobility, this is an advantage over AODV 

as the alternative route can be tried before the DSR initiates 

another flood for route discovery. The first difference 

between AODV and DSR is that in AODV data packets 

carry the destination address, whereas in DSR data packets 

carry s full routing information’s which shows that DSR has 

potentially more routing overhead than AODV.As the 

network diameter increases, the amount of overhead in the 
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data packet continues to increase. The second difference is 

that in AODV, route reply packet carry the destination 

address and the sequence number, while in DSR, the route 

reply packets carry the address of each node along the route. 

 TORA: 

Temporally ordered routing algorithm belongs to the family 

of link reversal routing algorithm where the height of the 

tree rooted at the source is used to build a direct acyclic 

graph (DAG) towards the destination which directs the flow 

of packet and ensure their reach ability to all the nodes. 

V. MECHANISMS TO REDUCE OVERHEAD, 

CONTENTION, AND COLLISION 

One approach to reduce the redundancy, and thus contention 

and collision. In the following, we present five schemes to 

do so. These schemes differ in how a mobile host estimates 

redundancy and how it accumulates knowledge to assist its 

decision. Except the last scheme, which relies on some local 

connectivity information, all schemes operate in a fully 

distributed manner. 

 Probabilistic Scheme: 

An intuitive way to reduce rebroadcasts is to use 

probabilistic rebroadcasting. On receiving a broadcast 

message for the first time, a host will rebroadcast it with 

probability P. Clearly, when P = 1, this scheme is equivalent 

to flooding. Note that to respond to the contention and 

collision problems addressed in Section 2.2.3; we should 

insert a small random delay (a number of slots) before 

rebroadcasting the message. So the timing of rebroadcasting 

can be differentiated. 

 Counter-Based Scheme: 

When a host tries to rebroadcast a message, the rebroadcast 

message may be blocked by busy medium, back off 

procedure, and other queued messages. There is a chance for 

the host to hear the same message again and again from 

other rebroadcasting hosts before the host actually starts 

transmitting the message. 

EAC (k), the expected additional coverage after 

heard the message k times, is expected to be lower when k 

increases. We can prevent a host from rebroadcasting when 

the expected additional coverage of the host’s rebroadcast 

becomes too low. This is what the counter-based scheme is 

based on. Specifically, a counter c is used to keep track of 

the number of times the broadcast message is received. A 

counter threshold C is chosen. Whenever c ≥ C, the 

rebroadcast is inhibited. 

 Distance-Based Scheme: 

In the previous scheme, a counter is used to decide whether 

to drop a rebroadcast or not. In this scheme, we will use the 

relative distance between hosts to make the decision. For 

instance, suppose host H heard a broadcast message from 

sender S for the first time. If the distance, say d, between H 

and S is very small, there is little additional coverage H’s 

rebroadcast can provide. If d is larger, the additional 

coverage will be larger. In distance-based scheme, we will 

use dmin as the metric to evaluate whether to rebroadcast or 

not. If dmin is smaller than some distance threshold D, the 

rebroadcast transmission of H is cancelled. 

 Location-Based Scheme: 

Earlier we have used the number of times that a broadcast 

message has been heard or the distances to sending hosts as 

our rebroadcasting metrics. If we can acquire the locations 

of those broadcasting hosts, it is even possible to estimate 

the additional coverage more precisely. Such an approach 

may be supported by positioning devices such as GPS 

(Global Positioning System) receivers. We note that location 

information was also used to facilitate route discovery in a 

VANET Without loss of generality, let a host’s location be 

(0, 0).Suppose a host has received the same broadcast 

message from k hosts located at. 

VI. CONCLUSION 

This study provides the different routing protocols with 

different approaches on VANET which provides reliable 

and efficient way for vehicle to vehicle communication. 

These protocols improve the overall performance of the 

network in terms of deduction of bandwidth wastage, 

collision, energy consumption. 
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