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Absract 

Vehicular adhoc network (VANET) is an emerging 

network which is depend on the communication of data 

through vehicular network via data pushing. Data pushing 

in between the vehicles was done by the data pushing 
communication model. In this paper, we present a formal 

model of data dissemination in between the vehicles by 

the mobility of vehicles and describe also the affects of 

data dissemination and study their characteristics which 

define the mobility if data dissemination in bidirectional 

mobility, we also study the data push model in the context 

of Traffic View, a system that we have implemented to 

disseminate information about the vehicles on the road. 

Traffic data could be disseminated using the cars moving 

on the same direction, cars moving in the opposite 

direction, or cars moving in both directions. 

Keywords: adhoc, communication, broadcasting, 

network, traffic. 

1. Introduction 

In future, number of vehicles are equipped with the 

communicating device commonly that may be known as 

telematics and this telematics can help to communicate 

between all the vehicles. For instance, it is predicted that 

the number of telematics subscribers in the United States 

will reach more than 15 million by 2009 [5]. Inter vehicle 

communication becoming so important research field in 

promising the vision of intelligent transport system [3]. 

Such type of system can enable all the applications like 

communication between the vehicles, collision avoidance 
and its recovery, emergency passing of data over the 

network, dynamic route scheduling and it will also helps 

to find all the reporting between the road accident and all 

the circumstances or incident that are taken on the 

network of the communication and communicates in 

between all the vehicles via cellular networks and the 

vehicle networks. 

Vehicular adhoc network is emerging a preferred network 

for intelligent transport system. Vehicular adhoc network 

is a network wireless network having very short range of 

communication i.e. IEEE802.11 between vehicles. The 

range given by the federal communication commissions 
has 75MHz in the 5.9 Ghz band for the licensed dedicated 

short range communication [4]. The main aim of the 

communication was to enhance the bandwidth and the 

reducing latency for vehicle to vehicle and vehicle to 

infrastructure communication. The adoption of Dedicated 
Short Range Communication spectrum between the 

vehicle to vehicle communication for increasing the 

interest and expectation from the new technology. Other 

networks like cellular and mobile networks are 

constructed on the fly and not require the wireless 

network interface, which will be a standards features for 

the next  generation of vehicles. Furthermost, vehicular 

adhoc network enables new class applications and also 

takes time critical response or high data transfer rates. The 

main problem in the vehicular adhoc networks is that 

How to exchange traffic information among vehicles. In 
this applications the data is dissiminated into the 

broadcast-based application. In this approach the potential 

of bootstrapping vehicular adhoc network. In this paper 

we focus on the data push communication model in 

vehicular adhoc network. The main approach for the data 

push communication is to exchange the information like 

the position of the vehicle and the speed of the vehicle 

among the set of moving vehicles in order to enable the 

each individual vehicle to assess and view all the 

conditions in front of it. The main mechanism can be used 

to achieve the goal like flooding and dissemination. In 

flooding mechanism, each individual vehicles broadcast 
all the information as they like there is no other 

meaningful information was sent by the other one. Every 

time the vehicle receives the message and store this 

message immediately and forward this message to 

rebroadcating the message to the other vehicle. This 

mechanism is not scalable due to large number of 

messages flooded over the network in very high 

congested network. In the dissemination mechanism, each 

vehicle broadcast information to all the vehicles and 

shared all the information to all of the vehicles and also 

save the information and updates timely the updated 
broadcast information. This dissemination mechanism is 

high scalable, so the number of broadcast messages is 

limited and they do not flood the networks. This 

dissemination mechanism can either broadcast 

information to the vehicular networks in all direction, or 

perform a directed network between all the vehicles. 

Furthermost, the vehicular dissemination model is very 

useful to communication between all the vehicles either 

the vehicle in the same direction or in bidirectional, either 

is the same path or the different. Further the vehicles 
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communication could be relayed using omly the vehicles 

travelling in the direction of the vehicles travelling in the 

same direction or in the other directions, or the vehicles 

travelling in the both directions. To decide that the best 

dissemination model, a formal model must requires the 

traffic parameters for  the vehicular networks.  

This paper present the formal model of data dissemination 

I vehicular adhoc network and analyzes how it 

characteristics, mainly for the bidirectional mobility of 

vehicles in definite paths, that affects all ht performance 

of data dissemination.  We evaluate, by means of 

simulation, three data dissemination models: same - dir, 

opp - dir, and bi - dir in the context of Traffic View [21, 

10], a system for scalable traffic data dissemination and 

visualization in VANETs.  

2.  Traffic View 

Traffic View is a system for traffic data dissemination and 

visualizes all the information for the vehicular adhoc 

networks. The main goal of the traffic view is to provide 

the continuous updates about the traffic control, which 

can contained all the traffic information and given to the 

driver for the route planning as well as driving updates 

either for the weather information or the network 

information for the vehicles.  

2.1 Traffic Overview:-  

All the Vehicle are running in equipped with a computing 

device which contains a short range wireless interface to 

communicate with each other that may be known as GPS 

Receiver i.e. Gross Docket Services optionally, an on 

board diagnostics system (OBD) Interface is used in 

Vehicle which require all the configuration like electrical 
data & mechanical device helps to sensing the vehicles & 

these sensors are installed in vehicles. The GPS receiver 

provides all the facilities to the vehicles like location, 

current time, speed, location of station & direction of the 

vehicle. Each Participating vehicle gather information 

from all the other vehicles & station also. This Approach 

was known as peer to peer communication b/w the 

vehicle N/W. The display shows a map connected to other 

vehicles and annonated with real time condition for traffic 

& contained dynamic information about the vehicles 

around them such like location, Each vehicle in this N/W 
contained all the information & stored all the information 

of all vehicles into the database. The records of the 

distance are periodically broadcasted & contain all the 

update information. A vehicle contain the record consist 

of vehicle identification, position of vehicle in the form of 

latitude and longitude, correct speed time & all the time 

stamp parameter of the vehicle was created & the 

maintained record was created. In traffic view, we have 

chosen to broadcast all the data stored in a vehicle of a 

single packet. This sample data propagation model 

contained the three advantage they are:- 

1. It limit all the bandwidth consumed by each of the 

vehicle. 

2. It limit all the number of re-transmission of the data 

due to collision. 

3. It avoid all the dealing with flow control. 

The flow control mechanism is necessary if data would be 
split in multiple Packets. 

The data stored in the vehicle is usually greater than the 

size of the packet contained. Therefore, the data 

aggregation approach is used to the applied reco5d 

exchanged. Data aggregation is an approach which 

depends on the semantics of the data. Data aggregation 

approach is used in ratio based mechanism through which 

the front of vehicle is divided into number of regions 

(1<=i<=n). For each of the region the ai is assigned which 

is increase of the number of the individual record that 

would be aggregated. Each region is also assigned to the 

portion (0<pi<=1) where, pi is the remaining free space in 
the broadcast message. 

2.2 Traffic View Prototype 

In prototype, we will developed a working prototype of 

traffic view which will be installed in the vehicles and 

tested by the out door ones under the traffic or real 

condition. We will evaluated our prototype by means of 
practical’s which was performed under the traffic view 

system or in a highway environment. In this process, we 

have cover all the circumstances and deployment of the 

particular vehicular application. This traffic new 

prototype was applied or implemented mostly in the java 

or c languages that have been operated in both the 

windows and linux. The graphics may be designed and 

developed in openGL for the better picture resolution and 

graphics display, through which the user interface was so 

much high because the interface must contained the two 

pamel are: Near-View and Map-View. The near-view 

describes all the vehicles that are being on the road are 
displayed. The map-view display the map which 

contained all the information about cars. Both of these 

views are defined publicly through which they may be 

represented. In order to clear all the GPS in accuracy, that 

we also given an algorithm for the cars through which the 

car should be moved. The above figure presents the traffic 

flow prototype that was installed in the car. As the above 

picture in the figure, we have attached an antenna on a car 

with 802.11b data card. During the initial real life traffic 

experiment on the road, we realized that having the 

wireless card inside the car decrease the communication 
range significantly. Here, there was an omni directional 

antenna above the car when increase the communication 

range between 0-300metre. 
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Fig-1 

On the another side, we have observed that the speed does 

not influence any system within the limited  number of 
cars. In which the traffiv view system, the simulator is 

used to design this type of services like ns-2 means 

network simulator, which define all the characteristics of 

the communication. Data communication can be defined 

all the data transfer and read. Here, some arrgregation 

algorithm are used that have evaluated and compares all 

of these using simulation environment [21,10,22]. This 

paper was also used in the traffic view simulation 

environment to compare the efficiency and effectiveness 

of data dissemination approach for the vehicular adhoc 

network. 

3 Analysis of Data Dissemination in Traffic View 

In which we can describe and anlyze of the different 

dissemination moel assumption and designing approach 

for dissemination model.  

3.1 Model Assumptions 

In the analysis of data dissemination model we assume 

that the vehicles are moving on the bidirectional road or 
the highway or on the other roads where each direction of 

the highway connect multiple lanes that is represented in 

figure-2. We assume that the movement of direction to be 

either right as shown in the lower part of the figure-2 like 

v1r and v2r shown in the left upper part of the figure. The 

vehicle average speed of sr and sl for the right and left 

directions respectively. We assumed that the vehicles are 

equipped with some system techniques like GPS and the 

wireless devices and the external antenna which can 

communicate in omni-directional approach and having the 

communication rangeR1. In traffic view, each vehicle in 
the road can give all the information of the road vehicle to 

maintain vehicle information and road information should 

be propogated with respect to their major direction either 

in single in opposite direction. in broadcasting networks 

the data packets are sent after B seconds that containing 

no loss of granularity and for the sake of simplicity and 

propogating all the information that the vehicle are 

moving either in left or right direction. 

3.2 Dissemination Models 

In dissemination model we can describe the difference 

between the two types of broadcast data like generated 

data and the relayed data. In generated data it can store 

the information speed and location on the vehicle or the 

network and it may be shown by small red circle. In 

relayed data it can store the data and the broadcast data of 

the information data and it may be showed as the large 

yellow circle. 

In this paper we can improve the difference between the 
maindissemination model and propogaton model like 

some direction, opposite direction and bi dierection which 

is the original TrafficView model, each vehicle broadcasts 

both its generated data and the relayed data in a single 

packet. This broadcasted information propagates only 

through vehicles moving in the same direction. Therefore, 

a vehicle drops any received packet broadcasted by 

another vehicle on the same road behind it. More 

specifically, when a vehicle v1 broadcasts a data packet; 

vehicle v2 will accept this packet if and only if: 

1. v2 is within the transmission range of v1, and 

2. v1 and v2 are moving in the same direction, and 

3. v1 is in front of v2 with respect to their movements. 

Figure 2(a) shows how information is propagated from 

vehicle v1R to vehicle v5R in the Right direction using 

same-dir model. Note that no vehicle from the opposite 

direction participates in this model. On the other hand, in 

opp-dir model, vehicles in same direction (e.g., Right) 

only broadcast the generated data. These generated data 

are accumulated and propagated backwards by the 

vehicles in the opposite direction (e.g., Left). When 

vehicle v1 broadcasts a packet, v2 which is within the 

transmission range of v1 will handle the received packet 
as follow: 
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Fig-2 

1. If v1 and v2 are moving Right, v2 will accept the 

packet if v1 is in front of v2. This is the case when v1 

broadcasts its generated data. 

2. If v1 and v2 aremoving Left, v2 will accept the packet 
if v2 is in front of v1. This is the case when v1 relays a 

packet. 

3. If v1 is moving Right and v2 is moving Left, v2 will 

accept the packet regardless of the relative position of 

the vehicles. 

Figure 2(b) shows how information is propagated from 

vehicle v1R to vehicle v5R using opp-dir model. The bi-

dir model combines both same-dir and opp-dir models.  

3.3 Analysis of Dissemination Models 

There was the two main definition in which we can 

describe the latency time (L) and the broad cats utilization 

(U). in latency time is defined as the time required to 

propogated the generated data from the vehicle to vehicle 

adoc network at D metre away from it. Broadcast 

utilization (U) is defined as the percentage of the area 

covered by the transmission range of broadcast that was 

not covered by the transmission range of the previous 

road for the sme packet. We can measue the broadcast 
utilization by transmission range. To evaluate the 

performance of our propagation models we consider the 

following metrics:  

• Accuracy: The road in front of each vehicle is divided 

into regions of 500meters length, and the average error in 

estimating the position of vehicles in each region is 

calculated. In the accuracy graphs, the average estimation 
error for each region is shown, averaged over all the 

nodes during the simulation. 

• Knowledge Percentage: The road in front of each 

vehicle is divided into regions of 200 meters long. For 

each region, the percentage of the vehicles in that region 

about which the current node knows, is defined as the 

knowledge percentage of that node for that region. The 

knowledge percentage graph presents the knowledge 

percentage for each region, averaged over all the nodes 

during a simulation run. 

• Latency Time: This metric measures the elapsed time 

between the time at which a vehicle’s information is 
generated and time at which it is received by another 

vehicle. Similar to accuracy metric, the road in front of 

each vehicle is divided into regions of 500 meters length, 

and the latency time to receive the information of vehicles 

in each region is calculated. 

• Utilization rate: This metric approximates the 

broadcast utilization rate described in Section 3. When a 

vehicle receives a packet, some of the information would 

not be useful because either they are about cars behind or 

they are outdated information. Utilization rate of vehicle 

measures the average percentage of the useful vehicle 
information contained in received packets by this vehicle. 

This metric measures the average percentage over all the 

vehicles in the simulation. 

4. Results 

We experimented with different scenario parameters such 

as vehicle densities, vehicle speed, and broadcast rate. We 

also switched between the propagation model where no 
aggregation mechanism is used and the model in the 

presence of an aggregation mechanism. However, due to 

space limitation we limit the results here to the 

experiments 

with different vehicle densities in which the aggregation 

mechanism is used. For further details about the other 

experiments, please refer to our technical report [23]. 

5. Conclusions and Future Work 

In this paper we presented a formal model of data 

dissemination in VANETs and how the performance of 

data dissemination is affected by bi-directional lane 

mobility. Three models of data dissemination are 

compared in the context of their performance over the 

TrafficView system. We show, by means of analysis and 

simulations, that the data dissemination model that uses 
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only vehicles in the opposite direction for propogating 

data shows best  performance. In this paper, we assume 

that traffic conditions such as density of vehicles in the 

two opposite directions are similar. 

In reality, this would often not be the case. We plan to 

study the performance of the different 
disseminationmodels 

under such different conditions. In our current system, all 

cars participate in broadcasting. Our analysis shows that 

broadcast by a subsection of cars is enough to achieve a 

good utilization. As future work, we are working on the 

selection criteria that decides whether a car should 

participate in broadcasting or not. This criteria will 

depend on several factors such as traffic density and car 

speeds. Simulation-based methodologies such as ns-2 use 

a networking model that is a simplified version of real-life 

networking. Emulation-based approaches offer interesting  

tradeoffs between pure simulation and full-scale 
experiments with acceptable levels of realism and 

reproducibility[27]. Our future work consists of 

evaluating the TrafficView system using a wireless grid 

emulation environment. We are also investigating several 

other traffic applications  that can benefit from the use of 

the TrafficView  dissemination mode. 
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