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ABSTRACT 

VANET is a highly movable wireless ad hoc network that is 

meant to support road safety, monitoring the traffic etc. In 

VANET environment, each vehicle can go for access to data 

from RSU or can communicate to any other vehicle. In this 

scenario, service scheduling becomes an important challenge 

to provide equal distribution of data access.  “Data 

Scheduling” measured a very important issue in VANET to 

successful delivery of data item to the vehicle in proper and 

accurate way. Communication among vehicles are becoming 

a promising technology for security, management of traffic, 

monitoring and controlling of pollution, and numerous other 

road safety and traffic applications. Due to this a lot of data is 

generated that must be shared between communication parties 

efficiently. A major load is caused on the network 

infrastructure because of all this generated data, and the main 

aim of the network infrastructure is to provide constant 

services to the users. Thus, in order to manage the load on the 

network in such situations, a new scheme is proposed which 

suggests to cache frequently accessed contents at particular 

locations such as vehicles and RSUs so that data can be 

accessed from either local cache or RSU cache without the 

need to flood requests for the required data in the whole 

network thus reducing the delay and ultimately increasing the 

throughput. 
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1. INTRODUCTION 
Vehicular Ad-hoc Networks (VANETs) are going up as is the 

favourite network plan for intelligent transportation systems. 

VANETs are based on short range wireless exchange and 

share of information between vehicles. By installing on-board 

transceivers in the vehicles, recently growing up VANET 

facilitates wireless communication among vehicles and 

roadside units, for internet access using the special DSRC 

(Dedicated Shortest-Range Communications) radio spectrum. 

A VANET is applicable on vehicles moving on road. It is 

envisaged for usage in multiple areas like safety of road, 

convenience in moving of vehicles on road, and business 

purpose. Out of them, data dissemination is a significant kind. 

Exhaustive investigation is carried out to efficiently 

disseminate data to many beneficiaries in the network. It is 

observed that main object of data dissemination applications 

is to approach to required number of recipients economically. 

DSRC (Dedicated Short-Range Communication) provides the 

ability to efficiently carry out inter-vehicular sharing and 

exchange of messages etc that is known as technology of 

Vehicle Safety Communication. With short-range 

communication having 5.9 GHz frequency, vehicles will 

attain ability to communicate with each other and also with 

their surroundings. Numerous provisions will be provided for 

networks of vehicles which help to increase the protection of 

the infrastructure of transportation. For example, the system 

will achieve ability to synchronize traffic lights in order to 

make the flow of traffic smooth. 

Now, due to the rapid advancements in the high-speed 

internet, it is possible for the users to access any kind of 

services while sitting in their vehicles, such as users can 

control their household equipments remotely when they are 

away. This is all due to the development of a new rising 

technology i.e. vehicular ad hoc networks in which vehicles 

are equipped with on board units which perform a variety of 

functions such as collecting the data and forwarding it to the 

other vehicles. 

There are two types of communications in VANETs i.e. 

vehicle-to-vehicle (V2V) and vehicle-to-infrastructure (V2I) 

communications. Vehicles can access a variety of resources 

from the nearby RSUs in vehicle to infrastructure (V2I) 

communications these RSUs act as access routers which 

establishes connection of the vehicles with the network 

infrastructure. RSUs are installed along the roads and act as 

intermediary between the network infrastructure and vehicle 

for the purpose of data sharing among the vehicles in both the 

directions. On the other hand there is direct communication 

between the vehicles in case of vehicle to vehicle (V2V) 

communication without the involvement of RSUs. While in 

motion, vehicles share important information such as road 

traffic, weather conditions, or security alarms with each other 

either in a cooperative manner or with the help of installed 

RSUs. 

2. TRAFFIC MODEL AND PROBLEM 

FORMULATION 

2.1 Traffic Model 
2-D traffic model is considered in our scheme. In this scheme, 

clients can go bidirectional and frequently used information 

can either be located at RSU, at a gateway, or in vehicles. A 

gateway is used in the internet to offer a variety of services to 

the moving vehicles for example users can either send or 

receive the data while in motion. 

 
Fig. 1: Considered Traffic Model. 
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RSUs are fixed in multiple locations in the case of vehicle to 

infrastructure communication. The data is sent or received to 

the server constantly or after some fixed time intervals. In 

case of vehicle to vehicle communication, every vehicle sends 

and receives data from one another cooperatively. In the 

proposed scenario first kind of communication is considered 

in which there is communication of vehicles among 

themselves as well as with RSU for information sharing 

without burdening the server due to which throughput of the 

system is improved to great extent. 

2.2 Problem Formulation 
Let V = {V1, V2, . . . , Vn} denote the vehicles in the network. 

D = {D1,D2, . . . , Dn} and Q = {Q1,Q2, . . . , Qn} are 

respectively the identifiers for the data (IDs) and requests 

made for particular information which can be cached during 

the period of communication. Every request for a particular 

information has the following metrics {Vi,Di, θ, ρ, τinterval}, 

where θ and ρ respectively are the rate of use and probability 

of accessibility of the information in a time interval τinterval. 

The request is sent to RSU under which a vehicle Vi falls. 

When RSU receives the request for a particular data, it looks 

into its local cache for the requested data. If the requested data 

is there in its local cache, then the RSU replies. Else, the 

request enters into a waiting state. If after some time the 

requested data is available, the request is responded to the 

vehicle which sent it, by the time RSU will send same query 

to other RSU to find and locate data item Di. Every request’s 

progress is also observed by the start time τstart and update 

time τupdate. The time interval for handling the request is 

considered as the difference between τstart and τupdate. 

2.3 Flow Chart of Proposed Scheme 

 

3. SYSTEM MODEL 

3.1 Overview 
P2PCC in V2I communication is adopted, i.e. cache will now 

also be maintained at RSU and vehicle Vi demanding for data 

Di will first search for data in its local cache, in case it does 

not have that data, it will ask for RSUi under whose range 

vehicle Vi comes to provide with the data, if the data will be 

available in the cache of RSUi it will send it back otherwise, 

will perform RSU to RSU communication to ask for the data 

Di from other RSUs, as the data will be received by query 

generating RSU i.e. RSUi it will serve the demand of vehicle 

Vi demanding for it. In this manner, load on the network 

infrastructure will be reduced as V2I communication will help 

serving more requests per unit time than V2V because RSUs 

will be having more processing speed than a vehicle, large-

sized cache than a vehicle and much more battery power, thus 

if more number of data requests will be served per unit time, 

dissemination task will be done faster leading to lower 

dissemination delay and thus increasing the throughput w.r.t. 

Packet Delivery Ratio.   

3.2 Algorithm 

 

Firstly, a query for the requested data id is generated by the 

user. A queue is maintained, in which the upper and lower 

values are set for every vehicle, in order to keep track of all 

the requests created either for same data ID or different data 

ID. Depending upon the length of queue i.e. if the length is 

between the upper and lower fixed value, the queue is 

accepted and the data item for which the query is generated is 

searched and the time to start the query is set. If the vehicle 

could not find the searched data item in its local cache then it 

disseminates the query generated for particular information to 

all the vehicles and waits for a particular time of the 

acknowledgement from other vehicles.  

Following are the steps of the algorithm: A request is 

transmitted to the all RSUs along with the ID of the vehicle 

and an acknowledgement is waited. In case, if there is no 

reply received then the request is discarded, otherwise every 

intermediary RSU looks into the cache which every RSU 

maintains locally, for searching the requested data in it. If the 
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data is found then the RSU replies back, or transmit the 

results from one RSU to another in a cooperative manner. In a 

particular region, all the RSUs are searched for the data. Now, 

in the second phase after receiving the acknowledgement, 

space is made available for new data. If there is not enough 

space to accommodate the new data, then the nearby RSU is 

requested. If the nearby RSU responds to the request sent then 

the message is transmitted to the requesting vehicle. Else the 

vehicle enters into the update state and the value of time is 

incrementing. In this way the queries are replaced in the cache 

of vehicle. If the size of the queue is larger than the threshold 

value, then it enters into the waiting state and few data items 

in the cache are replaced with the ID of vehicle, rate of use 

and ID of data. The replacement of cache needs the ID of 

vehicle, rate of data use, and ID of the data. For every data, 

probability is calculated using (I), and that data item with a 

least value of the probability is replaced as computed in (I). 

                   π =        1 

                           tWDiθτinterval             (1) 

4. RESULTS AND DISCUSSION 

4.1 Simulation Environment 
The tool used for simulating and evaluating the proposed 

scheme is Network Simulator 2. Network Simulator 2 is an 

open source and very famous simulator. NS2 is an object-

oriented, event driven network simulator. It uses C++ and Tcl. 

These two programming languages are used for a reason. The 

interior features of these two programming languages are the 

main reason of why they are used. C++ is capable of 

implementing the proposed scheme, but showing the results 

visually and graphically is not easy in C++. In the field of 

research in networks, organizing a complete test environment 

consisting of many connected computers, data connections 

and routers will become very expensive to verify the results of 

a protocol or algorithm. In these situations, network 

simulators can help completing this task that too in cost and 

time efficient manner. Network simulator also allows the 

designers of networks to test the existing or changed protocols 

in a managed way. In general, real world networks are tried to 

be modeled by the network simulators. The basic idea is that 

by creating a model of the system, its characteristics can be 

altered and the consequent results can be examined. The 

metrics of simulation are provided in Table I. 

Table I. Used Parameters and Values 

 

PARAMETER VALUE 

NUMBER OF VEHICLES 

(NODES) 

500 

AVERAGE VELOCIIY OF 

VEHICLES 

20-40 miles/h 

PERIOD OF TRAFFIC LIGHTS 60 sec 

WIRELESS COMMUNICATION 

RANGE 

300 m 

QUERY INTERVAL 10 sec 

SIZE OF NODE CACHE 4 MB 

SIZE OF RSU CACHE  8 MB 

 

4.2 AODV Vs FIAODV 
We have evaluated the proposed scheme and performed the 

comparison with the existing AODV protocol in terms of 

Packet Delivery Ratio, throughput, delay. Figure 2 shows the 

variation of the packet loss in both AODV and FIAODV, 

Figure 3 shows the variation in the throughput of both the 

schemes and Figure 4 shows the variation in the delay of both 

the schemes. As shown, the proposed scheme, FIAODV, has 

better performance in terms of all the above mentioned 

parameters as compared to the AODV. 

 

Fig. 2: Packet Loss 

 

Fig. 3: Throughput 

 

Fig. 4: Delay 
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