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ABSTRACT 
In today‟s world Vehicular adhoc network done promising job 

towards public safety and provide important element to the 

transport facility. A Vehicular adhoc network is a new 

technology which has garnered enormous attention in recent 

years.VANETs is a special class of MANETs which uses 

vehicles as a mobile node. It uses the Intelligent transportation 

system in which vehicles can communicate with each other to 

avoid large number of problems such as real-time traffic 

problem, parking availability problem etc. The 

communication among the vehicles is at greater risk because 

the messages are broadcasted by wireless channel and 

vehicles move with high mobility. VANET does not have any 

fixed infrastructure Data dissemination is the tough job among 

these vehicles. While driving, a large amount of data and 

information are accessible to everyone. Many attractive 

applications over vehicular ad hoc network (VANETs) need 

data to be transmitted to the remote destinations through 

multiple paths, but some unique characteristics of VANETs 

incur unstable data delivery performances. Data dissemination 

in VANETs is more challenging because vehicles are highly 

mobile. Efficient data dissemination to a desired number of 

receivers in a vehicular ad hoc network (VANET) is a new 

issue and a challenging one considering the dynamic nature of 

VANETs. To overcome such situation and achieve efficient 

data dissemination among these vehicles different techniques 

are used. This paper represents a simple and robust 

dissemination technique that efficiently deals with data 

dissemination where the density of roadside base stations and 

vehicles distribution are both high. This technique divides the 

users in two categories premium user as well as free users. 

This paper illustrates three schemes such as fuzzy inference 

system, genetic algorithm scheme and hybrid of fuzzy 

inference and genetic algorithm. Two types of users have been 

taken in this paper. 

General Terms 

VANETs, Data Dissemination 

Keywords 

 Data Dissemination, Fuzzy, Genetic Algorithm, HFGA 

1. INTRODUCTION 
The recent advances in technologies and in the standardization 

of the elements that compound the Intelligent Transportation 

System bring new attention on the theme of vehicles to 

vehicles communication for smarter and safer road traffic [1]. 

VANET is a new technology that combines the potentials of 

new generation wireless networks into vehicles. During the 

last couple of years, advancement in embedded systems and 

wireless technologies has extended into new domains. 

Intelligent transportation systems (ITS) are taking information 

and communications technology capabilities and advantages 

to stimulate vehicle networks into new types of vehicular ad 

hoc networks (VANETs) [2]. The main goal of a vehicular ad 

hoc network system is to enable efficient data dissemination 

for drivers and passengers safety and comfort and to protect 

them from danger [3].  VANET focuses to offer (i) continuous 

connectivity for mobile users while they are on the road , 

which enables them to link with other users through the 

latter‟s home or office  based networks and (ii) efficient 

wireless connection between vehicles without access to any 

fixed infrastructure which enables ITS. VANET is also known 

as inter-vehicle communication (IVC). VANET devices such 

as on –board units are fixed in vehicles and functions as the 

nodes to transmit and receive messages through wireless 

networks. These devices provide drivers and passengers with 

the latest information on accidents, flooding, rain, traffic etc. 

By obtaining such information on time, drivers can make 

appropriate decisions and avoid misfortunes.  Altering drivers 

about the conditions of roads, traffic and related aspects are 

crucial to safety and to the regulation of vehicle flow. In 

future vehicular networks, the requirements for 

communication between vehicles and the outside world will 

only increase. The communication protocol that is used as a 

standard to support wireless access in vehicular environment 

(WAVE) was recently defined by the ITS IEEE 802.11p Task 

Group [4]. Communication modules are expected to be 

embedded in vehicular entertainment systems, integrating the 

Microsoft Silver-light streaming technique and Microsoft 

Expression Encoder to deliver Smooth Streaming effect and 

provide users with a high-quality viewing experience [5]. 

VANET enables participating vehicles to communicate 

cooperatively for exchanging information about road 

conditions and travel situations, by providing a self-

organizing network environment, without requiring a fixed 

infrastructure or centralized administration [6]. With the 

increasing number of vehicles being equipped with 

communication capabilities, large scale VANETs are 

expected to be available in the near future [7]. Existing 

VANET dissemination techniques can be classified into three 

models: push, pull and hybrid. In the push model, data is 

disseminated proactively using periodic broadcast, while in 

the pull model, data is disseminated on-demand [8], where a 

routing protocol carries data to relatively faraway distances. 

There are few schemes that combine both dissemination 
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models together so as to support different types of 

applications. 

1.1   Data dissemination techniques  

Different data dissemination techniques for VANETs are 

proposed to fit in different applications. Data Dissemination is 

the communication between the vehicles and roadside base 

station. Vehicles can access the data through V2V technique 

or V2I technique. These vehicles can obtain information from 

the roadside base station as well as nearby vehicles. Each 

vehicle communicates with nearby vehicles in a highly 

dynamic ad hoc networking environment through V2V 

communication. In this paper, two techniques have been taken 

under consideration, which are as follows: 

i) V2I/I2V Dissemination: It consists of two type‟s data 

dissemination- push based and pull based. In push 

based data dissemination, the data can be efficiently 

delivered from the moving vehicles or fixed base 

station (RSU) to another vehicle, it is mostly used in 

the traffic conditions, e-advertisement. While in pull 

based data dissemination any vehicle is enabled to 

query information about specific location or target it is 

form of request and respond type model. Mainly used 

in enquiry about the parking lot, nearby coffee shop 

basically non-popular data which user specific [9] 

[10].  

ii) V2V Dissemination: In vehicle to vehicle data 

dissemination, data transmit to the vehicle by another 

vehicle. If vehicle is out of range of cluster of Base 

station then base station sends the data to the vehicle 

through another vehicle. 

 

Fig1: VANET [11] 

  1.2 Fuzzy Inference System 

Fuzzy set theory founded by Zadeh[12] is a paradigm which 

gained interest of many researchers, specially in the area of 

control theory. Its main idea consists in modeling the 

reasoning process of an expert who uses linguistic terms 

rather than numbers for controlling a complex plant. 

Granularity of knowledge is a characteristic feature of fuzzy 

inference systems which is attained by means of membership 

functions defined on a domain of interest. A typical fuzzy 

decision rule, containing linguistic terms connected by fuzzy 

operators, is a generalization of a classic crisp decision rule 

[13]. An application of fuzzy inference systems is to find out 

the optimal path and best vehicle to send the data to other 

vehicles. It not only providing an adequate system of 

decision rules, but also involves a correct choice of 

membership functions of linguistic terms and selecting a 

defuzzification method. In the present paper, we use a 

Tsukamoto defuzzification method. An important issue in 

application of fuzzy inference systems is interpretation, 

readability and comprehensibility of the decision process 

[especially in the case of large systems of decision rules with 

many linguistic terms [14-16]. Fuzzy inference system 

comprises of four components: 

 Fuzzifier: The fuzzifier performs the fuzzification 

function that converts an inputs into suitable 

linguistic values which are needed for the 

calculations by the inference engine. Input variables 

are minimum required bandwidth, remaining 

connection time, currently used bandwidth. The 

input variables are fuzzified by determining the 

degree to which they belong to each of the 

appropriate fuzzy set via membership functions. 

 Fuzzy rule base: The fuzzy rule base is composed 

of a set of linguistic control rules and the attendant 

control goals. According to Guillaume [14], fuzzy 

inference system contains fuzzy rules built from 

expert knowledge. Based on input variables 

minimum required bandwidth, remaining 

connection time, currently used bandwidth with 

three linguistics, twenty nine relevant rules are 

created. The rules are designed by expert to describe 

the importance of the input variables over the 

possible status [17]. 

 Inference Engine:  The   inference engine simulates 

human decision-making, based on the fuzzy control 

rules and the related input linguistic parameters. 



International Journal of Computer Applications (0975 – 8887) 

Volume 122 – No.12, July 2015 

40 

 

 Defuzzifier: The defuzzifier acquires the aggregated 

linguistic values from the inferred fuzzy control 

action, and generates a non-fuzzy control output, 

which represents the predicted priority [18]. Fig 2 

shows the fuzzy inference system. 

 

Fig2: Fuzzy Inference System [19] 

1.3 Genetic Algorithm 

Genetic Algorithms are population based search techniques 

that maintains the populations of potential solutions during 

searches. A string with a fixed bit length usually shows a 

potential solution. In order to calculate each potential 

solution, Genetic Algorithms need a payoff (or reward, 

objective) function that assigns scalar payoff to any 

particular solution. Once the representation scheme and 

evaluation function is determined, a Genetic Algorithm starts 

searching.  

 Initially, often at random, Genetic Algorithm 

creates a certain number called the population size 

of strings to form the first generation.  

 Next, the payoff function is used to evaluate each 

solution in this first generation. Better solutions 

obtain higher payoffs [20].  

 Then, on the basis of these evaluations, some 

genetic operations are employed to generate the 

next generation.  

 The procedures of evaluation and generation are 

iteratively performed until the optimal solution(s) 

is (are) found or the time allotted for computation 

ends [21-23]. Fig 3 shows the components of the 

genetic algorithm. 

Before a GA can be run, it must have the following five 

components: 

1. A chromosomal representation of solutions to the 

problem. 

Usually, only two components of GA are problem dependent: 

the representation and evaluation functions. Representation is 

a key genetic algorithm issue because genetic algorithms 

directly manipulate coded representations of problems. In 

principle, any character set and coding scheme can be used. 

However, binary character set is preferred because it yield the 

largest number of schemata for any given parameter 

resolution, thereby enhancing the implicit parallelism of 

genetic searches. 

2. A function that evaluates the performances of 

solutions 

Along with the representation scheme, the evaluation function 

is problem dependent. GAs are search techniques based on 

feedback received from their exploration of solutions. The 

judge of the GA's exploration is called an evaluation function. 

The notion of evaluation and fitness are sometimes used 

interchangeably. However, it is important to distinguish 

between the evaluation function and the fitness function. 

While evaluation functions provide a measure of an 

individual's performance, fitness functions provide a measure 

of an individual's reproduction opportunities. In fact, 

evaluation of an individual is independent of other 

individuals, while an individual's fitness is always dependent 

of other individuals. 

3. A population of initialized solutions. 

Choosing an appropriate population size for a genetic 

algorithm is a necessary but difficult task for all GA users. On 

the one hand, if the population size is too small, the genetic 

algorithm will converge too quickly to find the optimal 

solution. On the other hand, if the population size is too large, 

the computation cost may be prohibitive. 

4. Genetic operators that evolve the population. 

GA is an iterative process in which each iteration has two 

steps, evaluation and generation. In the evaluation step, 

domain information is used to evaluate the quality of an 

individual. The generation step includes a selection phase and 

a recombination phase. In the selection phase, fitness is used 

to guide the reproduction of new candidates for following 

iterations. The fitness function maps an individual to a real 

number that is used to indicate how many offspring that 

individual is expected to breed. High-fitness individuals are 

given more emphasis in subsequent generations because they 

are selected more often. In the recombination phase, crossover 

and mutation perform mixing. Crossover reconstructs a pair of 

selected individuals to create two new offspring. Mutation is 

responsible for re-introduction inadvertently "lost" gene 

values. Mutation: When individuals are represented as bit 

strings, mutation consists of reversing a randomly chosen bit. 

5. Parameters that specify the probabilities by which 

these genetic operators are applied. 

 Running a genetic algorithm entails setting a number of 

parameter values. However, finding good settings that work 

well on one's problem is not a trivial task. There are two 

primary parameters concern the behavior of genetic 
algorithms:  Crossover Rate (Cr) and Mutation Rate (Mr). 
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Fig3 Evolution flow of genetic algorithm [19] 

1.3 Hybrid of Fuzzy and genetic algorithm (HFGA or 

FGA) 

HFGA is the combination of fuzzy inference and genetic 

algorithm. HFGA is s scheme which is used to gain an 

optimal solution for data dissemination. It is used to transmit 

the data among the vehicle in V2V. It will choose the best 

vehicle to transmit the data. In thus scheme, firstly fuzzy 

inference system will run, after that genetic algorithm will do 

its work. In this scheme, genetic algorithm will use fuzzy‟s 

output as the input. After that, selection, crossover, mutation 

will done. 

 

Fig4: HFGA 

HFGA=Fuzzy Inference System‟s output----Genetic 

Algorithm‟s Input 

2. DESIGN AND IMPLEMENTATION 

OF HFGA 

This section explains the implementation of stepwise 

procedures of implementation of Fuzzy logic inference 

system, Genetic algorithm based system and hybrid of fuzzy 

logic and genetic algorithm system (HFGA or FGA). The 

step-wise procedures could be used to compare the among 

schemes. Fig5 shows the flowchart of flow of operations 

among the different schemes. In this schemes, there are two 

types of users, one is premium users and second is free users.  

 Premium Users: Premium users are those users which 

are always accessing internet. There is bandwidth 

reservation mechanism for premium users to ensure the 

QoS of stream data which premium users received. 

 Free Users: Free users are those users which help 

premium users to keep accessing Internet resources 

without interruption and degradation of the service. 

There is free streaming service for free users but with 

limited bandwidth. If there is the shortage of bandwidth,  

then the quality of the streaming data will be less and 

compression ratio, frames per second for the free users 

will be degraded in order to provide more bandwidth to 

meet the minimum bandwidth requirements for the 

premium users who have higher priority[5] 

There are two types of zones; one is blind zone and broadcast 

zone. 

 Blind Zone: Blind zone is that area which is not in 

range of base station. 

 Broadcast Zone: Broadcast Zone is that area which 

is under the range of base station 

2.1   Fuzzy Logic Inference system 

Step 1: Generate network scenario using NS-2 

Step2: Start with some initial elements like „transmission 

range‟, „max contention window‟, „min contention window‟, 

„neighbor list‟, „forwarder vehicle‟, „distance to current 

vehicle‟ 

Step3: Initialize with n no. Of nodes where are initial values is 

equal to null. 

Step4:  Implement Protocol System.  

Step5: Start Data Transmission with fuzzy inference system. 

Step6: In fuzzy inference system, generate input membership 

function, output membership function, & rule base according 

to inputs and Return rules for transmission parameters. 

Step7: It generates 𝛼 feasible solutions randomly and then 

selects the best solutions.  

Step8: Selection of best vehicle or base station for 

transmission and transmission done. 

Step9: At last we will analysis the performance of fuzzy 

inference system by using the different parameters such as 

throughput, packet delivery ratio, and end to end delay. 

2.2   Genetic Algorithm Based System 

Step 1: Generate network scenario using NS-2 

Step2: Start with some initial elements like „transmission 

range‟, „max contention window‟, „min contention window‟, 

„neighbor list‟, „forwarder vehicle‟, „distance to current 

vehicle‟ 

Step3: Initialize with n no. Of nodes where are initial values is 

equal to null. 

Step4:  Implement Protocol System.  

Step5: Start Data Transmission with genetic algorithm. 

Step6: In genetic algorithm, firstly GA initializes the 

population and represent in binary form. Then fitness 

evaluation takes place.  

Step7: After crossover & mutation the final best solution has 

been selected for transmission. 

Step8: Selection of best vehicle or base station for 

transmission and transmission done. 

Step9: At last we will analysis the performance of genetic 

algorithm by using the different parameters such as 

throughput, packet delivery ratio, and end to end delay. 

2.3   HFGA (Hybrid of fuzzy inference and genetic 

algorithm) 

Step 1: Generate network scenario using NS-2 

Step 2: Start with some initial elements like „transmission 

range‟, „max contention window‟, „min contention window‟, 

„neighbor list‟, „forwarder vehicle‟, „distance to current 

vehicle‟ 

Step 3: Initialize with n no. Of nodes where are initial values 

is equal to null. 

Step4:  Implement Protocol System.  

Step 5: Start Data Transmission with HFGA where first fuzzy 

inference system starts. 
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Step 6: In fuzzy inference system, generate input membership 

function, output membership function, & rule base according 

to inputs and Return rules for transmission parameters. 

Step 7:  Then finally GA works which take output of fuzzy 

inference system as their input. Firstly GA Generate 𝛼 

feasible solutions randomly and then Select the best solutions. 

After crossover & mutation the final best solution has been 

selected for transmission. 

Step8: Selection of best vehicle or base station for 

transmission and transmission done. 

Step9: At last we will analysis the performance of genetic 

algorithm by using the different parameters such as 

throughput, packet delivery ratio, and end to end delay. 
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Fig5: Flow of Operations 

 

 

3. RESULT ANALYSIS 
We ran a series of simulation experiments to investigate the 

feasibility and effectiveness of fuzzy inference system, 

genetic algorithm and hybrid of fuzzy inference and genetic 

algorithm scheme. The simulation metrics are data delivery 

ratio, end to end delay and throughput among the premium 

users as well as free users.  

 Packet delivery Ratio (PDR): It is the ratio of all the 

received data packets at the destination to the number of 

data packets sent by all the sources. It is calculated by 

dividing the number of packet received by destination 

through the no. of packet originated from the source. 

PDR = (Pr / Ps) * 100 

               Where, Pr is total packet received and Ps is           

total packet sent.  

 End to End Delay: This includes all possible delays 

caused by buffering during route discovery, latency, and 

retransmission by intermediate nodes, processing delay 

and propagation delay. It is calculated as 

D = (Tr - Ts) 

              Where, Tr is receive time and Ts is sent time of the 

packet. 

 Throughput: It is the average at which data packet is 

delivered successfully from one node to another over a 

communication network. It is usually measured in bits 

per second. 

                Throughput = (no of delivered packets * packet 

size) / total duration of simulation 

Experimental Setup. The experiments are performed by using 

the wireless channel on 2000*2000m area. In the experiments, 

the initial position of all vehicles are randomly placed, and 

vehicles make turns at the intersections with a certain 

probability(turning left and turning right and going straight). 

The vehicle density is one of the most important factors 

affecting the connectivity of a VANET. The experimental 

results show that HFGA scheme is more reliable than others.  

Result analysis of present work under different performance 

metrics are given in figures 

 

 

Fig 6:Generating network scenario using NS-2 

 

Fig7: Comparison of throughput of free users among the 

three schemes 
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Table 1. Performance Analysis of Throughput For Free 

Users 

Time 

(Seconds) 

Fuzzy 

Inference  

System 

Genetic 

Algorithm 

Hybrid of 

Fuzzy and 

Genetic 

Algorithm 

5 19.00 19.74 20.75 

20 54.75 55.75 57.49 

35 73.67 74.43 77..37 

 

 

       Fig8: Comparison of Packet Delivery Ratio of free 

users among the three schemes 

Table 2. Performance Analysis Of Packet Delivery Ratio 

For Free Users 

Time 

   (Seconds) 

Fuzzy 

Inference 

System 

Genetic 

Algorithm 

Hybrid of 

Fuzzy and 

Genetic 

Algorithm 

5 84.44 85.56 86.75 

20 84.46 86.95 88.77 

35 87.94 88.93 89.54 

 

 

Fig9: Comparison of End to End Delay of free users 

among the three schemes 

Table 3. Performance Analysis Of End To End Delay For 

Free Users 

Time 

(Seconds) 

Fuzzy 

Inference 

System 

Genetic 

Algorithm 

Hybrid of 

Fuzzy and 

Genetic 

Algorithm 

5 37.86 35.37 34.74 

20 57.75 53.37 47.84 

35 60.64 79.64 49.93 
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Fig10: Comparison of throughput of premium users 

among the three schemes 

Table 4. Performance Analysis Of Throughput For 

Premium Users 

Time 

(Seconds) 

Fuzzy 

Inference 

System 

Genetic 

Algorithm 

Hybrid of 

Fuzzy and 

Genetic 

Algorithm 

5 39.00 39.60 39.74 

20 74.75 75.75 77.49 

35 93.68 94.43 97.37 

 

 

Fig11: Comparison of Packet Delivery Ratio of premium 

users among the three schemes 

Table 5. Performance Analysis Of Packet Delivery Ratio 

For Premium Users 

Time 

(Seconds) 

Fuzzy 

Inference 

System 

Genetic 

Algorithm 

Hybrid of 

Fuzzy and 

Genetic 

Algorithm 

5 94.40 95.50 96.70 

20  94.50 96.90 98.70 

35    87.94 88.93 89.54 

 

 

Fig12: Comparison of End to End delay of premium users 

among the three schemes 

Table 6.  Performance Analysis Of End To End 

Delay For Premium Users 

Time 

(Seconds) 

Fuzzy 

Inference 

System 

Genetic 

Algorithm 

Hybrid of 

Fuzzy and 

Genetic 

Algorithm 

5 23.86 23.86 23.85 

20          57.75 53.37 47.84 

35 60.64 79.64 49.93 

Fig 6. shows the network scenario of 100 nodes using NS-2. 

Fig.7 shows the throughput of free users under the condition 

of different numbers of vehicles among the three schemes. 

HFGA scheme achieves better performance in terms of 

throughput than the other systems and the reason is that this 

scheme ensures the QoS in different traffic conditions. From 

the results, it   can observe that the throughput is slowly 

increasing. That is because the number of vehicles is 
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increasing and limited bandwidth is being accessed by more 

users. However, this scheme involves using portions of free 

user‟s bandwidth to help premium users in packet 

transmission, and HFGA scheme also lowers free users 

quality in terms of compression and frame per second (fps) to 

this end. The result shows that the free users in HFGA scheme 

achieves the best performance in terms of the throughput, 

compared to the other schemes, and the free users in this 

scheme also experience better performance than the two 

compared methods. As shown in Fig. 8, HFGA scheme 

performs best in terms of packet delivery ratio. HFGA scheme 

will be well controlled, since this scheme considered the 

distribution of vehicles and BSs. When the density of vehicles 

and base stations is high, the system will transfer the data 

through selected vehicles according to the most suitable 

distance and velocity among the vehicles to maintain the 

QoS.Fig. 9 shows the end to end delay of free users among the 

three schemes. Notably, In HFGA scheme, although the 

vehicles cannot receive signals from the BS while passing out 

of the coverage range of the BS, they can use other vehicles to 

enjoy the continuously streaming for them. Therefore, the end 

to end delay caused by passing through areas which are 

outside of the coverage of any BS can be dramatically 

decreased. In addition, when the number of vehicles is over 

100, the end to end for free users in this scheme is slightly 

longer than for premier users. That  is because the free users 

need to  assist the premier users in relaying streaming data 

and the service disruption time for the free  users is thus 

increased more obviously than it is for the premier users. Fig. 

10 shows the throughput of premium users corresponding to 

the conditions of different numbers of vehicles among the 

three schemes. HFGA scheme proves good in terms of 

maximizing data throughput, with the comparisons between 

the three schemes. Fig. 11 shows the packet delivery ratio of 

the premium users. As we can see that HFGA performs best 

as compared to genetic algorithm and fuzzy inference system. 

Genetic algorithm performs better as compared to fuzzy 

inference system. Fig 12 shows end to end delay of premium 

users among the three schemes under certain conditions. As 

we can see from the graph that there is less delays in HFGA 

scheme. HFGA performs best in end to end delay case. 

4. CONCLUSION 
This paper has successfully demonstrated that the fuzzy 

inference scheme, genetic algorithm scheme and hybrid of 

fuzzy inference system and genetic algorithm scheme under 

certain conditions where density of base stations and vehicles 

both are high. This paper considers two types of users. One is 

premium and other is free users. The experiment was 

conducted to show the comparison among three selected 

schemes. HFGA scheme performs best in all parameters such 

as throughput, packet delivery ratio and end to end delay. It 

performs best in premium user‟s case as well as in free user‟s 

case. The HFGA provides the better way to transmit the data 

among the vehicles. It is demonstrated that the data 

dissemination among the vehicles using both fuzzy inference 

system and genetic algorithm is best. Playing live stream 

videos in vehicles thus becomes possible via VANET and 

roadside BSs. However, there are some difficulties to be 

overcome, such as the uneven distribution of roadside BSs, 

the high mobility of vehicles, and the volatility of network 

environments. In this paper, Fuzzy inference system, Genetic 

algorithm and HFGA for vehicular networks are explained to 

solve the above mentioned problems. Two users are taken 

under some considerations to deal with different kinds of 

network environments according to the number of vehicles 

and roadside BSs. Comparing among three schemes, the 

simulation results show that HFGA scheme achieves better 

performance in terms of throughput, packet delivery ratio and 

end to end delay.  
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