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Abstract— Information dissemination in pure Vehicular Ad 

hoc NETworks (VANET) becomes problematic when the 

network is sparse. This is certainly the case in the early 

years of market introduction, because of the low market 

penetration. Moreover, in rural areas or during night-time 

the vehicular network can become sparse due to low traffic 

density. Sparse vehicular networks become fragmented, 

resulting in disconnected clusters of vehicles due to the 

limited communication range of Car-to-Car (C2C) 

technology. These inherent VANET characteristics such as 

diverse network densities, highly dynamic topology and 

intermittent connectivity make data dissemination as an 

essential service and challenging task.  Different approaches 

and protocols are studied to improve information 

dissemination in vehicular network. Most of these were 

designed to operate exclusively under sparse or dense 

networks. In addition the existing solution does not 

effectively address broadcast storm and network partition 

problem simultaneously. We propose a multi hop broadcast 

scheme which employs two mechanisms store-carry-forward 

and broadcast suppression to distribute the broadcast 

message to a group of vehicles, within area of interest, over 

diverse traffic condition with low delay, low overhead and 

high delivery ratio with the minimum of packet loss. 
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I. INTRODUCTION 

In vehicular networks, vehicles equipped with wireless 

communication technology can communicate with each 

other. However, the wireless technology used in vehicular 

networks has a limited communication range. Therefore, if 

the density of vehicles equipped with this technology is too 

low, information dissemination has poor quality, or in the 

worst case does not function at all. The reason for this, is 

that the network becomes fragmented, resulting in 

disconnected clusters of vehicles due to the limited 

communication range. Therefore, information dissemination 

beyond these clusters is impossible or leads to massive 

delays. If information dissemination fails, the applications 

that rely on information from other vehicles also fail. 

Therefore, it is important that the performance of 

information dissemination is reliable so safety applications 

are functional. 

The main reasons for a low density of equipped 

vehicles are traffic density and market penetration. Of 

course a low traffic density implies a low density of 

equipped vehicles. Rural areas often have smaller roads with 

low traffic density. Also, during night time less people are 

traveling causing a low traffic density. The market 

penetration is another reason of low density of equipped 

vehicles, because in the early years of market introduction 

only a small portion will be equipped with this 

communication technology. 

“VANETs are considered as one of the ad hoc 

network real-life application enabling communications 

among nearby vehicles as well as between vehicles and 

nearby fixed equipment, usually described as roadside 

equipment.” 

Vehicles can be either private, belonging to 

individuals or private companies, or public transportation 

means (e.g., buses and public service vehicles such as police 

cars). Fixed equipment can belong to the government or 

private network operators or service providers. Indeed, 

vehicular networks are promising in allowing diverse 

communication services to drivers and passengers. These 

networks are attracting considerable attention from the 

research community as well as the automotive industry. 

High interest for these networks is also shown from 

governmental authorities and standardization organizations. 

A. C2C-CC Reference Architecture 

A reference architecture for vehicular networks is proposed 

within the C2C-CC, distinguishing between three domains: 

in-vehicle, ad hoc, and infrastructure domain settings. 

Figure 2.1 illustrates this reference architecture. The in-

vehicle domain refers to a local network inside each vehicle 

logically composed of two types of units: (i) an on-board 

unit (OBU) and (ii) one or more application unit(s) (AUs). 

An OBU is a device in the vehicle having communication 

capabilities (wireless and/or wired),while an AU is a device 

executing a single or a set of  applications while making use 

of the OBU‟s communication capabilities. Indeed, an AU 

can be an integrated part of a vehicle and be permanently 

connected to an OBU. It can also be a portable device such 

as a laptop or PDA that can dynamically attach to (and 

detach from) an OBU. The AU and OBU are usually 

connected with wired connection, while wireless connection 

is possible. 

 
Fig. 1: Infrastructure network 
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This distinction between AU and OBU is logical, 

and they can also reside in a single physical unit. The ad hoc 

domain is a network composed of vehicles equipped with 

OBUs and road side units (RSUs) that are stationary along 

the road. OBUs of different vehicles form a mobile ad hoc 

network (MANET), where an OBU is equipped with 

communication devices, including at least a short range 

wireless communication device dedicated for road safety. 

OBUs and RSUs can be seen as nodes of an ad hoc network, 

respectively, mobile and static nodes. An RSU can be 

attached to an infrastructure network, which in turn can be 

connected to the Internet. RSUs can also communicate to 

each other directly or via multihop, and their primary role is 

the improvement of road safety, by executing special 

applications and by sending, receiving, or forwarding data in 

the ad hoc domain. Two types of infrastructure domain 

access exist: RSU and hot spot. RSUs may allow OBUs to 

access the infrastructure, and consequently to be connected 

to the Internet. OBUs may also communicate with Internet 

via public, commercial, or private hot spots (Wi-Fi hot 

spots). In the absence of RSUs and hot spots, OBUs can 

utilize communication capabilities of cellular radio networks 

(GSM,GPRS,IMTS,WiMAX,and 4G) if they are integrated 

in OBU. 

Regarding the c2c c-c reference architecture 

together with the advances in heterogeneous communication 

technologies, vehicular network potentially have two main 

types of communication scenarios: Regarding the C2C-CC 

reference architecture together with the advances in 

heterogeneous communication technologies, vehicular 

networks potentially have two main types of communication 

scenarios: car-to-car (C2C) communication scenario and 

car-to-infrastructure (C2I) communication scenario. 

II. LITERATURE SURVEY 

During literature survey I have referred lots of paper 

regarding information dissemination. First Paper reviews a 

convention that effectively collects, retains and propagates 

traffic data utilizing inter vehicle communication trough 

“message ferrying” technique proposed in vehicular ad hoc 

network .To enhance information propagation in sparse 

region, buses collect as much traffic information as possible 

from cars in vicinity, and periodically disperse those 

information to neighbouring cars[2]. The second paper 

represents a new epidemic algorithm for reliable, 

bandwidth-efficient data dissemination in highly dynamic 

and intermittently connected Vehicular ad hoc network. 

Contrast to  „store-and-forward‟ approach, This protocol 

does not requires infrastructure support  and the exchange of 

additional „hello‟ packets. Simulation is done  for  highway 

traffic scenarios , which tells that the convention  is 

appropriate for reliable and efficient information 

dissemination in variable vehicular density and frequent 

network fragmentation. [3].  The third paper proposes an 

emergency warning message  broadcast technique utilizing 

range based relay node selecting algorithm, which calculates 

the minimal waiting time spent by a given node before re-

broadcasting the received warning message. Due to the 

waiting time for a message transmission is randomly 

calculated depends upon the distance between the 

transmitter node and the receiver node, the selected node as 

the relay node has a minimal waiting time. The  simulation 

results tells that the proposed technique performed better 

than the flooding and the distance-based relay nodes 

selecting algorithm in terms of the network load and the 

end-to end delay time. Furthermore, the proposed algorithm 

can reduce message transmission latency under the 

circumstances of low node density and short transmission 

range in VANET.
 

[4]. The fourth paper focuses on 

statistical-based broadcasting techniques and entrances an 

Adaptive approach in which each node can dynamically 

adjust the values of its local parameters using information 

from neighboring nodes without needed of any additional 

effort. The principal is as follows: each individual vehicle 

dynamically adjusts the value of parameters using only local 

information, which is based on number of times that it 

receives redundant message from its neighbor in a given 

period of time, then it decides on rebroadcasting or not. This 

technique is more suitable for dense network, Due to several 

vehicles can come to drop the message because it was 

already forwarded by other vehicles, which decreasing 

broadcast storm problem. Although this technique does not 

address partition network and network fragmentation 

issues.[5]. Thefifth paper  represents a novel GEographical 

Data Dissemination of Alert Information and Aware of 

Network Partition (GEDDAI-NP), which reduces the 

broadcast storm and maximizes information dissemination 

capabilities over the cluster of network having less delays 

and low overhead. The GEDDAI-NP utilizes a sweetspot to 

eliminate the broadcast storm issue. Sweet spot can be seen 

as an area where vehicles inside it are most appropriate to 

proceed information dissemination. Hence, among all the 

vehicles which delivered the information, the transmission 

of a single vehicle within the sweet spot is actually needed 

to perform data dissemination effectively. Vehicles suited 

within the sweet spots are more likely to disperse the 

information further and to reach a larger number of 

neighbors that might not be reached through the last 

transmitter.
 
[6].  

III. PROPOSED METHODOLOGY 

We describe the design of proposed technique which that 

gives the likelihood to broadcast the message among 

vehicles in an ad hoc mode with no base backing. The 

proposed convention is appropriate for vehicular broadcast 

applications in urban environment and has one of a kind 

components:  

 It is versatile  to different sorts of vehicular traffic 

conditions; 

 It depends just only on the local one hop neighbor 

information to determine whether a message 

should be broadcast or not. 

Here, each vehicle has constant exchange of 

beacon packets with its neighbors to advise one-jump 

neighbors about its vicinity. Each beacon packet has a 4-

byte field (called hasMessage) and this field must have an 

esteem 0 or 1 (1 means that the vehicle has a warning 

message and 0 other case). Moreover, every vehicle utilizes 

the frequency rate of beacon received from neighborhood to 

know whether it is in dense or sparse area. In a dense area 

vehicles may receive a ton of beacon packets from the 

vehicles of vicinity. In contrast, in sparse area vehicles may 

get less or none beacon packets. Along these lines, each 

vehicle can choose either it should hand-off the message or 
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not as per the amount of beacon packets. We explain our 

proposed techniques using the flowchart(fig3.1) from two 

distinct types of traffic density. The first is dense traffic 

regime shown by right specked line and another is the sparse 

traffic regime shown through left specked line of flowchart. 

A. Dense Traffic Regime 

This situation happens  when the traffic thickness is above  a 

certain point of confinement. For this situation, it is required  

the employment of any broadcast suppression mechanism to 

avoid the well known broadcast storm problem, generally 

this issue may result to clumsy and repetitive message 

retransmissions.To resolve this issue, we utilize a zone of 

preference mechanism. In this manner just vehicles situated 

inside it will proceed with the retransmission of messages. 

Zone of preference mechanism works as follows: every 

vehicle in the zone of interest counts its own waiting time if 

it gets the first message. Moreover, vehicles which are in 

zone of preference have a smaller waiting time (fig3.1 (a)) 

than other vehicles outside it(fig3.1(b)).At end, vehicles 

schedule the transmission according to their waiting 

times(fig3.1(c)). In this way, vehicles which are outside the 

zone of preference will get redundant messages from 

vehicles situated inside the zone of preference, so these 

vehicles will cancel the schedule transmission(fig3.1(d)) and 

the message got will be dropped(fig3.1(e)). Vehicles outside 

zone of preference just will forward the message if there is 

not any vehicle within zone of preference. 

With zone of preference mechanism, we utilized a 

threshold before any retransmission of message. In other 

words, our technique computes the proportion between 

beacon packets with message (hasMessage = 1) and without 

message (hasMessage = 0). The retransmission only will be 

done if the proportion is less than threshold. In this case, the 

value of threshold is 0.4, i.e., the retransmission will be done 

everytime at least for around 61% of neighbor vehicles that 

are without the message. 

B. Sparse Traffic Regime 

This situation happens when traffic density is not sufficient 

to proceed data dissemination. This situation is frequent in 

VANETs because of  high mobility of vehicles and to the 

highly dynamic topology, hence bringing out the network 

partition problem. To evade this issue the expansion of a 

mechanism to restart message propagation upon discovery 

of new neighbours is needed. This mechanism is store-carry-

forward, it conveys a message when multi-hop 

communication between nodes is not available. In proposed 

technique, every time that the vehicle enters in a sparse 

network and it has a message, it awaits for new packet 

beacons(fig3.1(f)) from neighbor nodes that don‟t have the 

message to proceed the information dissemination within the 

area of interest(fig3.1(g)). This technique follows store-

carry-forward mechanism, in which vehicles can store and 

carry the message, when vehicles are geographically 

isolated, and to transmit at the time that correspondence 

range between vehicles is appropriately close. This 

technique is vital to continue the information dissemination 

particularly in sparse area. Proposed technique is straight 

forward: while the vehicle is within the area of interest and 

has the message, it may proceed rebroadcast the message to 

all vehicles from its neighborhood that does not have the 

message. When it is clear that a neighbor vehicle does not 

have the message it computes the waiting time and 

schedules the message(fig3.1(h)). The value of waiting time 

is corresponding to the distance between sender and 

receiver. 

 
Fig. 2: Flowchart of Proposed Methodology 

IV. PROPOSED ALGORITHM 

A. Algorithm 1: Checks if it is the first message and the 

vehicle is within the preference zone, so it computes the 

waiting time 

Require: The vehicle A is within area of interest, (sx,sy) 

coordinates of the sender vehicle, and (rx,ry) coordinates of 

the receiving vehicle 

if First time receives message then 

DistToSender = √(      )   (      )  

DefaultDelay = 0.01* (DistToSender / 

communicationRadius ) 

if Inside zone of preference then 

delay = defaultDelay + random(0, 0.01) 

else 

delay = defaultDelay + random(0.02,0.05) 

end if 

A.ScheduleMessage(delay) 

end if 

B. Algorithm 2: Each vehicle checks if it is needed to 

continue the relay of message 

Require: A represents a vehicle. 

while isInsideAoI(A) do 

 a = getBeaconsWithMsg 

 b = getBeaconsWithoutMsg 

 proportion = a/(a + b) 

 if proportion < threshold then 

  return true 

 else 
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  return f alse 

 end if 

 end while 

C. Algorithm 3: Checks if the beacon’s field called 

hasMessage has value equal to zero and  omputes the 

waiting time 

Require: The vehicle A is within area of interest, (sx, sy) 

coordinates of the sender vehicle, and (rx, ry) coordinates of 

the receiving vehicle 

if hasMessage == 0 and isInsideAoI(A) then 

 distToS ender = √(      )   (      )  

 delay = 0.01* DistToSender 

 A.ScheduleMessage (delay) 

end if 

V. IMPLEMENTATION TOOL & RESULT 

Parameters and their values and tool that are used for 

implementing our proposed algorithm is shown in the table. 

Parameter Value 

Simulator VEINS /OMNeT++/SUMO 

MAC layer 802.11p 

Beacon packet size 4 bytes 

Max. Simulation Time 1000 

Simulation Area 1000*1000 

Antenna Omni directional 

Bit rate 18Mbps 

Table 1: Result 

A. Coverage V/S Traffic 

 
Fig. 2: Coverage V/S Traffic 

Above figure shows the graph for coverage and traffic in the 

network. Graph shows that proposed technique gives better 

result than conventional. 

B. Delay V/S Traffic 

 
Fig. 3: Plot of Delay V/S Traffic 

Above figure shows the graph for delay and traffic network. 

Graph shows that proposed technique gives better result 

than conventional. 

C. Transmitted packet V/S Traffic 

 
Fig. 4: Plot of Transmitted packet V/S Traffic 

Above figure shows the graph for total transmitted packet 

and traffic in the network. Graph shows that proposed 

technique gives better result than conventional. 

D. Packet loss V/S Traffic 

 
Fig. 4: Packet loss V/S Traffic 

Above figure shows the graph for total packet loss and 

traffic in the network. Graph shows that proposed technique 

gives better result than conventional. 

VI. CONCLUSION & FUTURE WORK 

The proposed approach designed to deal with diverse traffic 

conditions consisting store-carry-forward and zone of 

preference mechanisms. To examine our approach, I have 

designed a regular Paul gossans street scenario having 

diverse traffic condition. I have used metrics such as 

coverage, overhead, packet loss and delay for evaluation. 

Simulation results show that proposed approach performs 

well at all aspects.  

In Future, We can also apply proposed technique to 

both scenarios highways and urban area. We can also utilize 

some local information like speed and direction of vehicle in 

beacon packets to improve information dissemination. 
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