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   Abstract:- A Vehicular Ad-Hoc Network is a kind of ad-hoc 

network, and is a self-configuring network of vehicular routers 

connected by wireless links. Vanet presents new and promising 

field of research, development and standardization. Vehicular 

Ad-Hoc Network is a wireless network without infrastructure. 

Reliable broadcasting in vehicular ad-hoc networks is one of the 

keys to success for services and applications on intelligent 

transportation system. Broadcasting in VANET is very different 

from routing in mobile ad hoc network (MANET) due to several 

reasons such as network topology, mobility patterns, 

demographics, traffic patterns at different time of the day, etc. In 

this paper we report the broadcasting in VANET, three very 

different regimes that a vehicular broadcasting protocol needs to 

work and the performance parameter of broadcasting in VANET.   

I. INTROODUCTION 

Broadcasting in wireless networks can serve numerous 

applications where reliability is not necessary and time is 

not a critical requirement.The emergence of VANETs 

opened a new research challenge of time-critical reliable 

broadcasting that intended to serve a bunch of public safety 

related applications One of the challenges posed by this type 

of networks  is the confinement of the routing problem to 

vehicle-to-vehicle scenarios as opposed to also utilizing the 

wireless infrastructure ( cellular network). At a Conceptual 

level, safety and transport efficiency is a essential for  car 

vendors and this has to be provided by the cars on the road 

as opposed to also using the existing wireless 

communications infrastructure.  Applications with this 

world constraint (rules) call for a new routing protocol for 

vehicular broadcasting in VANET.  

In this paper, we report the comprehensive study on the 

topic whereby the extreme traffic situation such as dense 

traffic, sparse traffic density, and low penetration of cars 

using Dedicated short range communications technology are 

specifically taken into consideration. 

The remainder of this paper is organized as follows. 

Section 2 presents different areas of interest in VANET that 

the designed broadcast protocol should be able to handle. 

Section 3 discusses some performance parameters. 

II.  REGIMES FOR BROADCASTING IN VANET 

The three different regimes of operation in VANET are: 

A) Dense Traffic  

B) Sparse Traffic  

C) Regular Traffic  
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The first two of these three cases correspond to extreme 

situations. It is important and good to understand the 

properties of these three regimes as a good broadcast routing 

protocol has to be able to deal with all these three regimes.  

We give a brief overview of these regimes. 

A) Dense Traffic  

When a traffic density value  is above a certain value,  the 

most serious problems is the choking of the shared medium 

by an excessive number of the same safety broadcast 

message by several consecutive cars. Because of the shared 

wireless medium, carelessly broadcasting the packets may 

leads to regular contention and collisions in transmission of 

data  among neighboring nodes. The problem is called 

generally as broadcast storm problem[1].  There are many  

solutions exists to decrease the  effect of  broadcast storm 

problem in a usual MANET environment, only a few 

solutions exist for solving this issue in the VANET context. 

There are normally three  broadcast techniques; i.e., 

weighted p-persistence, slotted 1-persistence, and slotted p-

persistence, which can provide 100% reachability in a well-

connected network and up to  70% reduction in the 

broadcast redundancy and packet loss ratio on a well-

connected vehicular network. 

Figure 1 shows three distance based scenarios 

i) Weighted p-Persistence Broadcasting 

ii) Slotted 1-Persistence Broadcasting 

iii) p-Persistence Broadcasting 

 

The  broadcast techniques generally  follows either a 1-

persistence or a p-persistence rule. Despite the excessive 

overhead, most of the  routing protocols designed for multi-

hop ad hoc wireless networks follow the brute-force 1-

persistence flooding rule which essentially requires that all 

nodes rebroadcast the packet with probability 1 because of 

the low complexity and high packet penetration rate. 

Gossip-based approach, follows the p-persistence rule which 

requires that each node re-forwards with a pre-determined 

probability p. This principle is sometimes called as 

probabilistic flooding. The slotted p-persistence scheme can 

reduce the packet loss ratio at the expense of a slight 

increase in total delay and reduced penetration rate. 
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(a) Weighted p-persistence 

                                                                                                                   
b) Slotted 1-persistence scheme                           

 

(c) Slotted p-persistence scheme. 

Fig.1. Broadcast Suppression Techniques 

B) Sparse Traffic  

The other extreme situations, which is       very 

troublesome for standard routing protocols, is the case 

where there are less no of vehicles on the road. At certain 

point of time of the day the traffic might be so low that 

multi-hoc relaying from a source to the cars coming from 

behind might not be plausible because the target node might 

be out of the transmission range of the source. To make the 

situation worst, there might be no car within the 

transmission range of the source in the opposite lane. Under 

such situations, routing and broadcasting becomes a difficult 

task.  there are several routing techniques which address the 

sparsely connected nature of the mobile wireless networks, 

e.g., Epidemic routing[2], Single-copy[3], Multi-copy 

‘Spray and Wait’[4], there are only a few that considered a 

VANET topology. 

 

C) Regular Traffic  

For both sparse and dense traffic situations previously 

discussed, it is likely that the local connectivity experienced 

by each vehicle in a network would also reflect the global 

connectivity, e.g., a vehicle in a busy network is likely to 

observe a dense local topology while vehicles in a sparse 

network are likely to have null or only a less neighbors or 

observe a sparse local topology. Specifically, all vehicles 

operating in these two extreme regimes will observe the 

same local topology which also reflects the real global 

topology, i.e., some may have very few neighbors while 

some have many neighbors. In such situations, some 

vehicles will have to apply the broadcast suppression 

algorithm while some will have to save-carry-forward the 

message in order to preserve the network operability. 

 
(a) Best case scenario: packet can immediately be relayed to 

the target vehicles via vehicles in the opposite traffic 

 
(b) Intermediate case scenario: vehicles in the opposite 

direction is responsible for store-carry-forward the message 

back to vehicles in the message forwarding road 

 
(c) Worst case Scenario: packet cannot immediately be 

relayed to vehicles in the opposite direction 

Fig.2. Illustration of the disconnected VANETs 
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III. PERFORMANCE PARAMETER 

The three performance parameters, which are considered for 

performance evaluation: 

A) Reliability 

B) Overhead 

C) Speed of Data Dissemination 

Reliability: It is measured as a percentage of number of 

nodes that received the message at the end of simulation. 

Overhead: It is measured from bandwidth consumption 

which is from messages transmission and beaconing 

transmission. Beacon size includes node’s local information 

(e.g., identifier, position and velocity) and list of received 

messages identifiers as acknowledgement. 

Speed of Data Dissemination: It is measured as given in 

below equation, 

                                                                 

Where  represents number of node that received the 

message for the first time at the time I and n is the total 

number of vehicles in the scenario. 

IV. CONCLUSION 

VANET helps ITS applications and services to be able to 

exchange and distinguish data easily and fastly. Most of 

these applications and services rely on efficient and fast 

reliable broadcasting protocol to provide accurate 

information. The three different regimes which we have 

discussed in this paper to precisely say, the names of 

regimes of operation in VANET are Dense Traffic Regimes, 

Sparse Traffic Regimes, and Regular Traffic Regimes 

.These have been discussed in the paper to define the 

extreme traffic situation. The first two of these three cases 

correspond to extreme scenarios. It is important and 

meaningful to understand the characteristic properties  of 

these three regimes as a good broadcast routing protocol has 

to be able to deal with all these three regimes. We have also 

described the three performance parameters, namely 

Reliability, Overhead, and Speed of Data Dissemination, 

which evaluate the performance of the protocol, working for 

reliable broadcasting. 
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