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Abstract: VANET offers a vast range of application which will
make travel experience safe. The concept behind VANET is quite
simple which incorporates wireless communication and capabl e of
sharing data; the vehicles are turned for offering network to
provide serviceswhich can be used in the home or office networks.
VANET network nodes are move in-network with higher velocity
in the network. This higher mobility of vehicles causes increased
resource and energy utilization which causes failure of nodes.
Resource and energy consumption is higher for inefficient
constructed clustering for VANET. Also, vehicle mobility causes
several obstacles in data transmission this causes degraded
channel quality. data transmission this causes degraded channel
quality. In this paper concentrated on improving channel quality
and energy efficiency in the network. I nitially, performed efficient
clustering through middle-order based cluster head (CH) election
(MOVC) mechanism. Through effective CH election resource and
energy utilization is limited. In the next stage, channel quality is
improved by the proposed weighted probability approach for
effective data transmission between vehicles in the VANET
network. The weighted probability approach estimates the path for
data transmission to destination vehicle. Through the selection of
CHs using the middle-order approach, the network exhibits an
effective maintenance phase here, the weighted probability is
applied for the estimation of the path for effective data
transmission in the VANET. The comparative analysis of the
proposed approach exhibits significant performance rather than
conventional technique. The estimated residual energy of the
proposed approach is almost 20% higher than ACO, PSO, and
KH. The packet delivery rate is observed around 80% and delay is
minimal as of 2.5sec.

Keywords: MOVC Algorithm, VANET, Enhance channel Quality
of VANET, Development weighted probability for Data loss.

I. INTRODUCTION

Wireless networking technology is an enduring field by

offering a promise for the users to access the information
services in immediate and electronic form irrespective of
location and position. It is classified as centralized and
distributed networks. In an infrastructure-based networks
(centraized), there is a central access unit (base station)
which connects all mobile hosts together.
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In this centralized network, the nodes are movable with a
fixed base station. In distributed networks, all the nodes are
communicated with each other in adistributed manner. There
is no central access control in the distributed network. All
nodes in distributed network are treated like routers to
forward the packets for the intended nodes. The routing
decision can be taken by the nodes based on the type of the
routing scheme implemented in the nodes.If nodes are
allowed to move from one place to another place in
distributed network,then the network is called Mobile Adhoc
Network (MANET). The ever increasing utilization of
wireless networks through mobile devices has resulted in the
evolution of Mobile Ad hoc Networks (MANETs) and
Vehicular Ad hoc Networks (VANETS). In VANETSs the
mobile vehicles on road are inter-connected and are also
integrated to a roadside base-unit, forming an ad hoc
network.The high priority information regarding the
condition of the roads, or occurrence of an accident or normal
traffic messages can be transmitted to the mobile nodes
through either the mobile nodes themselves or the roadside
base station. Thus the other vehicles are notified about the
Situations in a particular region and accordingly alert the
other vehicles. There are two possible modes of
communication, namely vehicle-to-vehicle or roadside base
unit-to-vehicle. The mobile nodes [4]. can send alert
messages to the other mobile nodes as well as to the base
station and vice versa. There could be diverse avenues of
application of the VANETsboth for the safety and non-safety
applications. Some of the services which can be provided by
VANETSs include traffic management, navigation, severa
location-based services and some I nternet based applications.
Vehicular Adhoc Network (VANET) is a subset or specific
type of the mobileAdhoc network where the mobility of the
nodes is comparatively high. In the recent scenario, the
Intelligent Transportation System (ITS) isimplemented with
help of VANET for improving road safety, travel comfort of
driverg/passengers and infotainment connection among the
vehicles. Hence, the world wide governments and societies
(e.g. ITS America, ITS Taiwan) are agreed to deploy and
implement such an ITS. The VANET plays an important role
in supporting of al services required by the ITS. Since
information like web media content, traffic and emergency
are needed to be shared among vehicles, an ITS supports
three types of communications such as vehicle to vehicle
(V2V), vehicle to road side unit (R2V or V2R) and routing
based communication. The inter-vehicle ie, vehicle to
vehicle communication configuration is shown in Figure 1.1
(a) that uses multi-hop multicast/broadcast to transmit traffic
related information to a group of receivers
over multiple hops.
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The roadside unit sends a broadcast message to all equipped
vehicles in its area of vicinity. Lastly, the routing based
communication. In modern times, Internet has become a
default standard for most of the users of vehicles. An Internet
connection has become mandatory almost in several parts of
the globe for easy navigation and easy maintenance of the
vehicles. Wireless LAN (WLAN) is an idedly suited
technology for such an environment. But, due to the short
communication paths, several access points need to be
established for trouble- free functioning of the wireless
network, requiring huge infrastructural support. This
becomes economically non-viable and operationally
impracticable. In order to permit greater ease and mobility
and diminish the possibilities of collision with several users
using the same points of access,in the mode of multi-hop
access is envisaged. This joint network integrating the
infrastructure on one side and ad hoc networks on the other,
are known as ‘hybrid networks’, where mobile nodes are 2
provided access to the infrastructure of the wired networks
also. The access point which manages almost everything is
the primary component in the infrastructure of WLAN.
Direct inter- communication between the individual node and
the access point is always required in the form of a ‘single
hop’. This ad hoc mode is further intended to be integrated
with a cluster of mobile nodes without infrastructure, which
by default make use of the method of ‘multi-hop’. Ideal
network ambience requires continuous connection between
these nodes with wirel ess networks using multi-hop methods,
thus providing access to established wired networks. Since
the difference between these two categories of nodesin MAC
layer is marginal, their integration becomes possible. These
nodes in rea time must bridge the two diverse network
environments of the wired and wireless. This concept is the
basis for the evolution of a Hybrid Internet Extension to the
AODV Extended Internet Service (EIS).

[I. RELATED WORKS

Y acine Harkat et a., 2019 [9] proposed a analytical model
with utilization of two-dimensional Markov chain approach.
Also, the developed model uses EDCA mechanism for
evaluating condition of traffic and error rate of channel. The
major functionality of EDCA mechanism is development of
effective standard with inclusion of AIFS waiting procedure,
back-off freezing, virtual collision within same station and
external collision with other stationsin the VANET network,
period for post-collison and retransmission range. The
proposed approach considers channel error probability with
consideration of explicit factors. Through this VANET
network performance were analyzed. This research considers
average access delay, normalized throughput and quality of
service for evaluating the performance. Analysis of results
illustrated that proposed approach perform effectively in
VANET network with consideration of those parameters.
Through analysis of results it can be concluded that minimal
efficient network leads to increased collision with utilization
of small frames.

Mohamed AymenLabiod et al., 2019 [11] developed a
cross-layer mechanism for reducing network performance for
VANET network with consideration of minimal delay
constraints. The main idea behind this approach is assigning
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packet to every video with Access Category (AC) queue on
the Medium Access Control (MAC) layer with utilization of
structure known as temporal prediction. Simulation results
illustrated that different scenario has been targeted for
low-delay video communication with improved quality if tge
network by means of end-to-end rather than Enhanced
Distributed Channel Access (EDCA).

Chaudhary = Muhammad Asm Rasheed e a.,
2017[12]reviewed about application, challenges, routing,
medium access scheme and privacy concern in VANET
network.

IshtiagWahid et al., 2018 [15] examined about routing
protocol with consideration of pros and cons in VANET
environment.

For analysis this research considers network parameters,
distance, speed, no. of nodes, no. of hops, communication
overhead, relative mobility, simulation parameters,
simulation tool used, mobility model, performance metrics
and compared protocols are taken under consideration.
HazemAhmed et a., 2017 [18] evaluated the testbed
requirement for flexible VANET environment with
consideration of its needs and requirement.

The evaluation is made based on the consideration of
application feasibility.

Results demonstrated that testbed is suitable for requirement
of VANET.

1. PROPOSED METHODOLOGY

The methodology of apaper isavital and key feature because
this stage discusses the whole process of functiona activity
.This research followed the six steps of methodology for
analyzing the data outcome and taking decision and aimed to
improve VANET network functionality. To improve
functionality of VANET this research focused on developing
appropriate technique for clustering and channel quality. This
research conducted in two phases such as phase 1 for
VANET clustering and Phase 2 for channel quality
improvement in VANET.

A

Estimate of VANET

Figure1: Proposed Flow Diagram
3.1 Phase 1: Efficient Cluster Formation using MOVC
for clusteringin VANET
In the proposed method, VANET communication
performance is improved using the MOVC (Middle Order
Vehicle Clustering) technique.
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The proposed technique involved in the construction of
constant cluster with reduction of packet loss and reduced
communication overhead. For the reduction of cluster
recreation, Constant Cluster Model is constructed in which
MOVC is applied for identification of middle-order in the
cluster. With consideration of vehicle velocity, position, and
mobility cluster are defined within the communication range.
In figure 2 clustering performed through the Middle-Order
Vehicle approach is measured for consideration of different
traffic scenarios. Cluster is formed with consideration of a
certain range of vehicles moving at a certain distance. As
shown in figure 2.0 information transmitted between the
cluster head of vehicle to other members of VANET. From
VANET member to Unit Admin (UA) inthe VANET cluster.
Based on the defined cluster range UA effectively handlesthe
vehicle performance characteristics. In this scenario, the
cluster head act as an intermediate factor for sharing data
between cluster member and UA. It is assumed that the
proposed MOV C considered Long Term Evolution based
communication strategy with consideration of DSRC. Using
DSRC cluster size vehicles in are maintained at an equal
distance with an unbreakable data sharing scenario. The
proposed MOV C model covers a range of 300 meters with
the utilization of the LTE scenario in UA and the range of
cluster head is with a range of 1 km. Through UA, it
effectively involved in the management of cluster numbers
along the roadside in framed each cluster, cluster head
involved in collection of data from other vehicles, and
transmit data to other clustersin the VANET network. In the
proposed MOVC, it is observed that the VANET model is
embedded with the GPS technology for the provision of
cluster location accuracy and vehicle nodes are incorporated
for identification of vehicle velocity and destination in the
network. According to the mentioned factors, MOVC is
developed with consideration of clusters in the network
through consideration of the density of vehicles. Based on
vehicle acceleration and velocity cluster head are selected in
the network. This involved in minimization of cluster
reformation and construct constant clusters for along time.

Figure2: Typical MOVC Model in VANET

3.2 Phase 1: MOVC for VANET Cluster Construction
for Data Transmission In the proposed MOV C approach,
the first step is cluster construction in the constant state,
which minimizes the cluster reformation frequency. In such
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manner for cluster construction every vehicle transmit
BECON [22]n signal o the UA and those signal consists of

particular vehicle identity 12, , vehicle position is stated as
(X310, Yot ), velocity of vehicle is defined as Sy, direction
of movement of vehicle as Dy and Ay defines the
acceleration of vehicle. Based on the vehicle direction basic
angleis obtained with consideration of vehicle position with
identification of target location for vehicle place. Here, for
vehicle V1 final position is identified as (X ;, Y -, ) and
directional angle is stated asf;r;, which can be computed
using following equation (1),

-1 le _Y\/l

Ky =Ky Q)

Based on the consideration of above equation, the direction
of VANET Dy, isidentified asfollows,

1 Incasel,,, € [0%90%),D,, =1

2. When, 8,,, € [90°,180°),D,,, = 2

3. When,g,,, € [180°270°),D,,, =3

4. When,8,,, € [270%360°),D,,, = 4

Based on the consideration of all factors beACO [22]n

signals are transmitted to UA. With consideration of various
factors beACO [22]n signal is transmitted to UA. Upon
reception of beACO [22]n signal, system evauates vehicle
positional data and middle-order vehicle communication
range are evaluate, in which vehicle density are measured.
With consideration of Highest Degree Algorithm, vehicles
those are closer communication range are identified.
However, location of identified nodes are in middle order
with MOV C algorithm, which is presented in below table 3.0.
The below table 3.0 for MOV C for cluster head election is
based on the consideration of vehicle location and energy
level. Initidly, vehicles are deployed in the network after
deployment distance of vehicle and communication range
which is hoping is measured. Based on the estimation of
energy level and location cluster head is elected. After
election of cluster head vehicle located within specified
region are elected as cluster member else those vehicle are
eliminated.
Developed MOV C Algorithm

6, =tan

Input: Vehicle Count in the VANETVL
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Output: Formation of cluster

Initialize

Construct vehicle set based on Middle - order
Identification of middle-order and include in cluster
Initialize

Location set (LS) = CR

While Ls#0do

%IsinLSdo

List of vehicle in the network as CRs~ 0

%vehicleV do
If
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Distance of vehicle < communication range of vehicle
then
Add vehicle (V) into CR
delete vehicle from the vehicle list

End

End
If CRs#@ then

Execute cluster head election

Calculate cluster head strength CRs
If
Cluster strength is higher then
Check all vehiclesin vehiclelist CR;s
End

Else
Evaluate vehicle signal strength ¥cluster_member
If

Vehicle strength is higher
Then

Update to UA

End
End
Update nearby junction of the location (Is)
End
Delete Islocation junction fromthe LS
End
End

End
End
While Vs#0
do
WIsin CRdo
Select VS vehicle those are near by CR
Initialize
Cluster set = {CS}
Delete vehicle V from VS
Set Cluster head asV ¥ vehicle as V performed as VS
Do
If
Distance of vehicle (Vs)<communication range
then
Add VSwithin the CS
Delete V fromthe VS
End
End
Return Vehicle Cluster v
Calculate cluster head strength in CRy
End
End
End

Based on the consideration of above parameters within
the single cluster nodes radius and middle order in the range
of 300 meters within single cluster. Based on the
consideration of several factors closest junction is identified
for every middle order with consideration of following states
of the network,

The middle order vehicle distance and position need to
satisfy DSRC communication range of vehicle.
The junction estimation need not be in the range of cluster.

Retrieval Number: 100.1/ijeat.A32081011121
DOI: 10.35940/ijeat.A3208.1011121
Journal Website: www.ijeat.org

Quality using Movc and Weighted Probability

Based on the consideration of above factors, UA
involved in mechanism of selection of junction those are near
to junction identified and cluster. After, with consideration of
various operation loops, vehicles those are not in cluster also
cluster criteria that need not be exceeds DSRC
communication range of network.

3.2.1 Cluster Head Selection using MOV C for VANET

Due to increased vehicle mobility in the network,
VANET have minimal stability for vehicle mobility. Based
on the distance vector cluster stability is provided with
assurance for congtruction of cluster. In this section,
presented about effective cluster head selection for cluster
management for longer time period and reduces reformation
of cluster in the network. For cluster head selection mobility
parameters (MP) is utilized for ECHE. With consideration of
assumptions, vehicles are denoted as V, cluster are stated as
CRi, vehicle position difference are denoted as V1 and
vehicle cluster CRiisreferred asin equation (2),

Positional Difference(PD,) = 3% (X, — X, + (¥, —Y,,)° 2

The vehicle velocity is referred as V and other

vehicles are presented as follows, acceleration of vehicles are
presented as follows in equation (3) & equation (4):

S = Z:=1|SV - Sm|
A= Z:Jav o am| 4)

The vehicle mobility parameters are defined as follows in
equation (5),

MP, =t

©)

PD, S A
+S +t
max{PD,|VmeCR} ~ max{S,vmeCR] max{A [vmeCR]

®)

From the above equation (5) it is observed that weight
factors ‘r’, ‘s’ and ‘t’ are measured with consideration of unit
value. Those weight factors are incorporated for balancing
variable flow of traffic scenario. It can be stated in three
cases,

i. The network with stable flow of traffic without any
collision, difference in vehicle positional difference
which offers greater impact with factor value ‘r’
those are greater than two.

ii. In next scenario, vehicles are moving at higher speed,
the factor ‘s’ is higher that other two factors.

iii. The speed of the vehicle changes frequently with respect
to circumstance of road, the weighted factor ‘t” with
value of fixed and higher than other factors.

In figure 3.1 overview of cluster head election is
presented aso it is observed that
Positional Dif ference (PDy) are explained based
on the consideration of mobility parameters, under
CRivehicle factors are represented as 5y and Ay . The
vehicle minimal parameter for probability is selected for
consideration of cluster head. For maintenance of constant
cluster, the cluster head mobility need to be minimal rather
than other cluster member in the network.
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Compute MP Vvehicles

if MP <MP

Figure 3: Flow chart of proposed MOVC

3.2.2VANET Cluster Function for proposed MOVC

The speed of vehiclesleads to increased vehicle mobility and
unstable which leads to dynamic reformation of clusters. The
reformation of the cluster is not effective for the VANET
application in a rea-time scenario. For minimization of
cluster reframing constant cluster maintenance is developed.
Based on the consideration of the following four cases:

Case 1:In the first case, cluster member is not able to
establish communication with a cluster head, with effective
maintenance of cluster. In this scenario, particular vehicle
members are eliminated from the control related to the cluster
head and send a notification to UA. The cluster member
transmits the strongest signal to nearby clusters for including
in cluster.

Case 2: When communication between UA and the cluster
head is disconnected, the cluster head election processwill be
executed again for the selection of cluster head. For the
selection of a new cluster head the process is executed again
for effective communication between UA and VANET.
Case 3: If the vehicle needs to establish communication in
the network, then it will transmit requests to the cluster head.
In caseif the request is not accepted by then the message will
be transmitted to UA, the UA constructs anew vehiclefor the
formulation of cluster or cluster head.

Case 4: When two clusters are located each other, then both
clusters are integrated. After the combination of both clusters,
anew cluster head will be elected then other vehicle members
transmit BEACON [22]n message for the formulation of the
cluster which has the strongest signal.

Through the consideration of the above case model
involved in the formulation of the cluster constantly.
However, this involved in enhancement of clustering with
improved communication efficiency in the VANET with
reduced pack loss.

3.3 Phase 2 Weighted Probability Model for VANET
Channel Quality Improvement

As stated earlier, this research developed a probability
approach while MANET and VANET involved in the
formulation of certain similar characteristics of dynamic
network topology. Limited capability of the network,
multi-hop networking, and scalability in a complex
environment. The changes in network speed and vehicle
position involved in the congtitute of the driving environment
which impacts connection probability.
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For estimation of the probability of connection between
vehicles with high -speed mobhility is considered.

The traffic model of VANET needs to consider vehicle
speed, density, and communication range in OBU. In the
highway scenario, the vehicle high-speed movement needsto
be considered several characteristics. The connectivity model
of vehicle speed involved in the formulation of a
mathematical model. To enhance VANET communication
performance weighted probabilistic VANET communication
involved in the reduction of packet loss and enhance channel
quality. For dynamic network scenario MOV C involved in
the management of dynamic networks. With consideration of
MOVC, the performed network involved in the selection of
cluster head using middle-order. Also, network vehicle
subjected to congestion this causes data loss hence weighted
probability minimizes datalossin the network.

3.4 Proposed integrated MOV C and Weighted
Probability for VANET Mechanism

To improve the performance of VANET
communication this research focused on weighted
probabilistic based VANET communication for reducing
packet loss and improves the quality of transmitting channel.
In the existing work, the MOV C approach is utilized for
managing dynamic network scenarios. Based on the existing
work, the proposed approach performsthe selection of cluster
head to middle-order into consideration. In the first step,
based on the location and vehicle mobility VANET is
congtructed, In the second step apply the middle-order
MOV C approach for selecting cluster head in the network. In
the third step, the probability is weighted probability is
applied which means based on the middle-order distance
between the vehicles are known concerning those distance
probability of vehicle signal power received and transmitted
are evaluated. Based on those values, weighting functions are
estimated and applied to every vehicle in the network. Once
the weights are estimated for vehicles located in the network
hopping of the vehicleis estimated for evaluating datalossin
the network. The weighted function estimates the distance
probability and hopping lies between the transmitter and
receiver on the other hand middle-order cluster head looks on
to data communication in the network hence the information
is updated to the cluster head. Based on the weighting
function data from the transmitter are sends to the receiver
which is expected to be efficient since already based on
probabilistic function functionality of vehicles are estimated.
Hence it is expected that data loss will be minima and
channel strength of the network also improved. Apart from
this, it is expected that the lifetime of the cluster aso
improved.

3.4.1 Operation of Proposed integrated MOVC and
Weighted Probability for efficient cluster and channel
quality improvement

To improve the performance of VANET communication this
research focused on weighted probabilistic based VANET
communication for reducing packet loss and improves the
quality of transmitting channel.
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In the existing work, the MOV C approach is utilized for
managing dynamic network scenarios. Based on the existing
work, the proposed approach performsthe selection of cluster
heads concerning the middle-order into consideration. In the
first step, based on the location and vehicle mobility VANET
is constructed, In the second step apply the middle-order
MOV C approach for selecting cluster head in the network. In
the third step, the probability is weighted probability is
applied which means based on the middle-order distance
between the vehicles are known with respect to those distance
probability of vehicle signal power received and transmitted
are evaluated. Based on those values, weighting functions are
estimated and applied to every vehicle in the network. Once
the weights are estimated for vehicles located in the network
hopping of the vehicle is estimated for evaluating datalossin
the network. The weighted function estimates the distance
probability and hopping lies between the transmitter and
receiver on the other hand middle-order cluster head looks on
to data communication in the network hence the information
is updated to the cluster head. Based on the weighting
function data from the transmitter are sends to the receiver
which is expected to be efficient since aready based on
probabilistic function functionality of vehicles are estimated.
Hence it is expected that data loss will be minimal and
channd strength of the network also improved. Apart from
this, it is expected that the lifetime of the cluster head also
improved.

In the proposed MOV C probahility approach, first step
involved is construction of cluster with maintenance of
constant state for avoiding reformation of cluster. In similar
manner, cluster is constructed where each and every signal
transmit BECON[22]n signal to the UA. Those signa
consists of identity of vehicle IDy, present state of the
vehicle position (X4, ¥), velocity of vehicle Sy,
acceleration of vehicle 44 and vehicle direction Dy, .

The traffic flow in the network is considered for
two-lane environment with inclusion of vehicle mobility and
location. Also, this factors impacts on VANET connectivity
and fast moving traffic scenario. Further, this research
considers various densities of traffic, movement of vehicle
and obstruction in equation (6).

<

(P = { lp<p,

0p>p, ©
Where, G(p) denotes the VANET network connection
probability of cars, for the VANET path lossisreferred as p
and network threshold is represented as p0. The similar
performance of signal transmitter and receiver is assumed
with consideration various factor, two cars path loss is
measured p with respect to distance between cars. In case p
minimal than threshold it is denoted as pO, this illustrate
vehicles are communicating successfully. In case, signal loss
is larger which implies vehicles are communicated
effectively. Otherwise, length of the two-lane road is
represented as 5km. The vehicle density involved in traffic
density with consideration of variable position by means of
uniform distribution. The relation between vehicle density
and speed are measured using following equation (7) & (8),
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Vavg =Vf [ _Lj
F(y) = (P2

ov2ll @

The vehicle speed Viinvolved in Gaussian distribution of
vehicle in VANET with consideration of Vavgmean and
ovariance. The vehicle speed involved in estimation of
probability distribution for identification of effective path
VANET communication is estimated using equation (9),
E(N) = pdA ©
In above equation N denotes number of nodes, d is number of
transmitted packets and  denoted as other factor in the
network as shown in figure 4.

é

<& —---%Vehicle to RSU
<& ———PVehicle to Vehicle

Figure 4. Communication in VANET

3.5 Cluster Head Selection

Cluster in the VANET is formulated based on the
consideration of unknown vehicle for certain range of
distance. As member in the VANET network clustered and
cluster head are elected for transmission of information and
gathered other membersin the UA. Based on the constructed
cluster environment UA handles the effective management of
vehicles. The communication between UA and cluster
member are managed effectively through defined cluster
head which act as intermediate for sharing data among UA
and cluster members. This approach utilizes DSRC with
inclusion of Long Term Evolution based communications.
The cluster size maintained with data sharing in unbreakable
manner for data sharing by DSRC. In MOVC, the designed
model involved in establishment of communication with 300
meters and communication range of UA with incorporation
of LTE with cluster head coverage range of 1km. Here, UA
involved in management of cluster in road where cluster head
collects data from other vehicles for cluster formation. In the
proposed model, VANEt network model are embedded with
utilization of location accuracy in the cluster and vehicle
node based on the destination and velocity of vehicle. Based
on the consideration of above stated factors, middle-order
clustering is constructed.
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Based on the consideration of vehicle density the
performance is estimated for vehicle density. By means of
Effective Cluster Head Election, clustered network cluster
network is measured with consideration of acceleration and
velocity of vehicle. This involved in reduction of cluster
reformation rate and formulate cluster for longer period of
time.

4.2 Simulation Model

To evauate the performance of proposed weighted
based probability approach simulation is performed in
MATLAB 2019b. Simulation parameters are changes for
different scenario.

IV. PARAMETERSMEASURED

To estimate the performance of VANET network ismeasured
by means of consideration of following parameters:

Packet Delivery Ratio (PDR):PDR provides number of
packets received by the destination with consideration of
number of packet transmitted from the source node.

PDR = No of packets received/ No of packets sent

Average end-to-end delay:It provides average time taken
by the data for transmission between source to destination
across the network.

Average end to end delay = )’ (arrived time — sent time)
Normalized Energy : Normalized energy is considered
based on number of rounds per round with consideration of
iteration in the system.

Residual Energy Estimation

In clustering process, residual energy is major factor for
node location and distance obtained form base station.
Residual energy of node istime varying process which can be
subjected to several factors where network expression
involved in network energy level and life time of node.
Residual energy of VANET at time t is measured based on
consumed energy At from the t-At which is initial energy
level of network. Based on this, energy consumption At is
measured as given in equation (9):

Eresdual,i (tz) = Eresidual,i (tl) - Econsumed,i (At)

OE .y (1)
E . At — residual i At
consumed ,i ( ) 6t
At=t, -t
2 1 (9)

In real manner, the overall energy consumption of
VANET involved in nonlinear relationship with dependence
of constitutes and overall design relies on application.

However, formulation of nonlinear factor requires
extensive exploration with consideration of metricsrelated to
energy constituent in the network even non linear
relationship is not derived for mathematical models.

The energy remaining in nodes and distance of base
station involved in formulation of cluster head.

Based on distance in every node following equation is
utilized for identification: in equation (10)

d=(S))d - S(n+ D)’ +(S().yd - S(n+2).ye)? o
In above equation d is denoted as node distance to base
station and node is represented as S(i) and node base station

Retrieval Number: 100.1/ijeat.A32081011121
DOI: 10.35940/ijeat.A3208.1011121
Journal Website: www.ijeat.org

217

International Journal of Engineering and Advanced Technology (IJEAT)
I SSN: 2249-8958 (Online), Volume-11 I ssue-1, October 2021

is denoted as S(n+1). Once the cluster is formulated residual
energy of CH is stored in memory.

Here the residua energy of the CH is presented as
predefined values with consideration of specific bit of packet
datawhere BS ends TDMA frame to the network. In this, BS
transmit information to al nodes in the network about
clustering process of each round. As stated earlier, cluster
head in the VANET network is selected based on probability
of VANET with consideration of residual energy of each
node and network average energy.

The cluster head lifetime is estimated based on network
initial energy and residual energy. This implies that nodes
with higher initial and residual energy is selected as CH.

V. RESULTS

This research aimed to enhance the channel quality of
the VANET network with reduced data loss. To achieve
those performance this research formulated a MOV C based
probability approach for VANET application. The
performance of proposed approach is measured in MATLAB
2019 b version with RAM memory of 4GB. Initidly, the
iteration count is set to 1000 and results are obtained for
varying the iteration count. The constructed network consists
of 50 nodes where data are transmitted for selection of cluster
head with appropriate energy level in the network. Based on
the consideration of energy level of the nodes VANET
network performance are measured with consideration of
various variables in the network. Also the performance of
VANET is improved with construction of data transmission
between the nodes. As stated earlier, thisresearch involved in
improving channel quality of network and reduces data |oss.
The proposed model is based on selection of cluster head
with application of cluster head selection. The proposed
MOV C approach involved in effective maintenance of node
in the VANET. For proposed approach parameters are
measured for effective functionality of network those
parameters are stated as follows:

PDR
0.8 T

—#— Proposed MOVC

0.7

0.6

0.5

PDR

04

03

0.2

0.1

80 90 100 110 120 130 140 150 160
Sensor Radius

Figure5: Estimation of PDR

The above figure 5 provides the packet delivery rate of the
proposed MOV C probability-based approach.

From the figure it is observed that the packet is transmitted
almost complete radius of the network. Even after 100 meters,
the packet delivery rate is higher for the proposed VANET
network.
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Typically, around aradius of 130 meters PDR ishigher rather
than another radius. From this it can be stated that the
proposed model effectively transmits data for the entire
network radius.

End to End Delay

—#— Proposed MOVC

3

25+

~_

80 90 100 110 120 130 140 150 160
Sensor Radius

Figure 6 End to End delay

In figure 6 delay in data, the transmission is measured in the
proposed VANET network.

As stated in figure 4.1, at a radius of 130 meters delay is
higher rather than another network radius of the network. The
maximal delay is observed at 130meters as 2.5secs but a
higher rate of packets also delivered at 130 meters which
leads to network delay.

Based on the analysisit is observed that end to end delay is
higher at sensor radius of 130 meters as shown in figure 6.
Also, in thisfigure 6 it is observed delay as 0.5 seconds for
radius 80 meters and reaches maximal delay at 130 meters
later based on the data transmission range sensor radius value
degrades for 2 seconds. From this, it is concluded that the
proposed approach significantly reduces end to end delay in
data transmission.
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Figure 7 Cluster Head Formation Delay

The proposed MOV C incorporates cluster head selection
while VANET network are dynamic in nature this impose
immediate selection of cluster members and cluster head.
Hence it is necessary to measure time taken by the proposed
network for selection of cluster head with measurement of
delay in the network.

4.5 Performance Metrics

The simulation measurement of proposed approach involved
in evaluation of certain parameters for performance
measurement of VANET network. The VANET network
involved in evaluation of residual energy, normalized energy,
number of active vehicles and number of inactive vehiclesin
the VANET network.

5.1 Performance Metrics

The simulation measurement of proposed approach involved
in evaluation of certain parameters for performance
measurement of VANET network. The VANET network
involved in evaluation of residual energy, normalized energy,
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number of active vehicles and number of inactive vehiclesin
the VANET network.

5.2 Residual Energy

As stated earlier, VANET network involved in measurement
of residual energy estimation. Based on the consideration of
variousVANET nodesresidua energy of VANET network is
measured. Residual energy of the VANET nodes are
measured for various node level in to consideration. VANET
network nodes are measured with respect to variation of 100
nodes, 200 nodes and 300 nodes. In figure 8 residua energy
measured for 100 nodes are provided.

Table 1: Residual Energy for 100 Nodes

Rounds ACO PSO [23] KH [24] Proposed
[22] MovC
Probability
0 50 50 50 50
10 49.65 49.88 49.76 49.98
20 49.59 49.84 49.72 49.96
30 49.56 49.8 49.68 49.94
40 49.53 49.76 49.65 49.92
50 49.51 49.73 49.61 49.9
60 49.49 49.71 49.58 49.88
70 49.43 49.67 49.51 49.84
80 49.39 49.64 49.48 49.81
90 49.33 49.61 49.43 49.79
100 48.6 49.59 49.41 49.75

218

The iteration count is performed for 100 rounds with
consideration of 100 VANET vehicles. Initidly, al
techniques have energy level of 50 after certain number of
iteration it get reduced.

The maximum residual energy consumed by proposed
MOV C probability approach for 100 iteration is observed as
48.6. The existing optimization technique ACO [22], PSO
[23] and KH [24] technique offers residual energy range of
49.75, 49.59 and 49.41 respectively

Residual Energy for 100 Nodes

ACO
ALD

e PS O KH Proposed Weighted

Figure 8: Residual Energy (N = 100)

Figure 8 provides a graphica representation of residual
energy utilized for 100 nodes. The residual energy retained in
the network is comparatively presented with an existing
technique such as ACO, PSO, and KH. The measurement is
performed for consideration of 100 nodes/vehicles in a
network. The graphical representation illustrates that residual
energy level of nodesis significantly higher than the existing
technique. The graph implies that the proposed approach
utilizes minimal residual energy utilization rather than other
existing technique.
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In table 2 residual energy consumed for 200 deployed nodes
is presented. Initialy, for al techniques residual energy is
observed as 100 after residual energy gets reduced the
maximum residual energy observed by proposed approach is
99.75, while ACO [22] retains ACO [22] residual energy for
100 rounds are 95.123, PSO [23] provides residual energy of
97.86 and KH [24] offers residua energy range of 97.45
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60 149.76 149.79 149.81 149.84
70 149.74 149.77 149.78 149.82
80 149.71 149.72 149.75 149.8
90 149.67 149.68 149.71 149.78
100 149.63 149.64 149.6 149.75

which

probability approach.
Table 2: Residual Energy for 200 Nodes

is dgnificantly higher than proposed MOVC

ACO Proposed
Rounds [22] PSO[3] KH [24] MoOvC
Probability

0 100 100 100 100
10 98.46 99.21 99.56 99.6
20 98.126 99.16 99.25 99.3
30 97.456 98.78 99.28 99.9
40 97.249 99.63 99.26 99.88
50 96.45 99.42 99.1 99.87
60 96.267 99.16 98.45 99.82
70 96.17 98.88 98.12 99.8
80 95.86 98.64 97.75 99.77
90 95.621 98.16 97.65 99.7
100 95.123 97.86 97.45 99.75

—PSO - KH

Figure 9: Residual Energy (N =200)
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Figure 10: Residual Energy (N = 300)

The above table 9 and figure 10 provides comparative
analysis of residual energy for 300 nodes. From those values
it is observed that residual energy for proposed approach is
149.75 which is dignificantly less than other existing
technique ACO [22], PSO [23] and KH [24].

5.5.2 Normalized Energy Level

Normalized energy level provides average energy consumed
by the network. Based on the defined node data are
transmitted between nodes with evaluation of network
parameters. In table 4 normalized energy utilized for network

nodes

are presented. The performance of proposed MOVC

probability approach is comparatively examined with other
conventional technique such as ACO [22], PSO [23] and KH

In figure 9 comparative analysis of residual energy level
retained in network of 200 nodes. The comparative analysis
of existing technique illustrated that ACO residual energy
level is minimal rather than other technique. In case of PSO,
residual energy level isfluctuating it reduces to minimal and
reaches maximum and again it decreases. Similarly, KH
residual energy level aso less than that of proposed MOVC
approach. Through analysisit is concluded that as 100 nodes
performance of proposed technique is superior for 200 nodes
also. As defined for 100 nodes, figure 10 provides offers
illustration of residual energy utilized for 200 nodes. Similar
to 100 nodes residual energy is minimal for 200 nodes rather
than ACO [22], PSO [23] and KH [24].

Table 3: Residual Energy for 300 Nodes

ACO Proposed
Rounds [22] PSO[23] | KH [24] M OV.C'
Probability

0 150 150 150 150

10 149.91 149.93 149.95 149.97

20 149.88 149.9 149.91 149.94

30 149.86 149.88 149.9 149.91

40 149.81 149.83 149.85 149.89

50 149.79 149.82 149.84 149.86
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[24].
Table4: Normalized Energy Level for Proposed
MOV C Probability Approach

Rounds ?2Cz(]) PSO [23] KH [24] 5&;‘;‘;}%
0 0 0 0 0
10 0.763 0.76 0.8 1
20 0.758 0.76 0.7 1
30 0.74 0.74 0.76 1
40 0.72 0.72 0.72 1
50 0.7 0.68 0.71 1
60 0.69 0.66 0.7 1
70 0.67 0.66 0.7 1
80 0.65 0.63 0.68 1
90 0.6 0.62 0.68 1
100 0.58 0.61 0.68 1
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Comparative Analysis of Normalized Energy

— P50 KH

Proposed Weighted

Figure 11: Comparison of Normalized Energy

In above figure 11 normalized energy level of proposed
MOVC probability approach is presented. In ACO [22]
approach 0.58 is observed as normalized energy, PSO [23]
provides 0.61 as normalized energy and KH [24] provides
normalized energy value of 0.68 which significantly minimal
than proposed MOV C probability approach.

4.5.3 Number of Alive Nodes

VANET network subjected to mobility network environment
hence it is necessary to estimate the energy level of the
network. In previous section, measured about the energy
consumption rate of VANET network. In this scenario, it is
necessary to evaluate the number of aive nodes in the
network.

Table5: Number of Alive Nodes for 100 nodes

Round PSO Proposed MOVC
s ACOI22] | o | KHI2 | o opanility
0 97 97 98 100

10 93 95 96 100
20 87 90 91 100
30 84 84 87 100
40 78 78 84 100
50 73 75 79 100
60 68 71 76 100
70 62 68 72 100
80 59 64 69 100
90 54 61 65 100
100 50 59 63 100

In table 5 presented about number of nodes those are dive
after completion of iteration. The above table 4.5 number of
alive nodes are observed as 100 this implies that no nodes
losses its energy.

For 100 nodes ACO [22] reaches 50, PSO [23] aive nods
are 59 and KH [24] alive nodes are observed as 63.

Comparison of Alive Nodes for deployed
100 nodes

Proposed Weighte

Q.

Figure 12: Alive Nodes (N = 100)
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In figure 12 provides the illustration of number of nodes that
are alive after transmission and reception of packets in the
network for 100 nodes. As observed, residual energy level of
vehicles are higher for proposed MOV C approach rather than
existing this retain energy of nodes and make alive. From
figure 12 it is observed that ACO alive node values are less
than 60 nodes, PSO exhibits less than 65 nodes and KH have
less than 80 nodes. It is concluded that proposed MOVC

exhibits superior performance rather than existing
techniques.
Table 6: Compar ative Analysis of Alive Nodes for
200 Nodes
Rounds ACO [22] PSO KH [24] | Proposed MOVC
[23] Probability
0 197 197 198 200
10 193 195 196 200
20 187 190 191 200
30 184 184 187 200
40 178 178 184 200
50 173 175 179 200
60 168 171 176 200
70 162 171 172 200
80 159 164 169 200
90 154 161 165 200
100 150 159 163 200
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Comparison of Alive Nodes for deployed 200
nodes

ACO ——PSO -KH

Figure 13: Alive Nodes (N = 200)

The figure 13 provides the number of vehicles alive which
has energy level are presented for deployed 200 nodes.
Similar to 100 nodes proposed MOV C approach exhibits
large range of alive nodes.

Table 7: Comparative Analysis of Alive Nodes for

300 Nodes
Proposed
Rognd ACO [22] '[3253(,]3 KH [24] MOVC
Probability

0 297 297 298 300
10 293 295 296 300
20 287 290 201 300
30 284 284 287 300
40 278 278 284 300
50 273 275 279 300
60 268 271 276 300
70 262 271 272 300
80 259 264 269 300
90 254 261 265 300
100 250 259 263 300
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In table 7 for deployed 300 nodes number of alive nodes
are providesin comparison with existing ACO, PSO and KH.
As observed in deployed 100 and 200 nodes proposed
MOV C offers higher range of alive nodes.

From thisisis concluded that proposed approach exhibits
superior performance rather than existing technique.

Comparison of Alive Nodes for deployed 300
nodes

ACO PSO KH ———Proposed Weighted

Figure 14: Alive Nodes (N = 300)

In table 6 and 7 presented about number of alive nodes after
completion of iteration for 200 and 300 deployed nodes. For
200 nodes deployed scenario proposed MOVC approach
offers al nodes are dive. In case of 300 deployed nodes
proposed approach involved in deployed all nodes are aive.
4.5.4 Number of Dead Nodes

Dead Node implies that number of nodes losses its energy
after completion of iteration of VANET network. In table 8
for deployed 100 nodes dead node count are estimated.

Table 8: Comparative Analysis of Dead Node Count
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50 27 25 21 0
60 32 29 23 0
70 38 32 28 0
80 41 36 31 0
90 44 39 32 0
100 50 41 35 0

Similarly, for 200 deployed nodes proposed MOVC
probability approach exhibits 0 dead node count while other
existing technique provides dead node count at higher than
proposed approach. For ACO [22] dead node count is
observed as 50, PSO [23] provides dead node range of 41 and
KH [24] provided dead node count of 35 which is almost
50% higher than the proposed approach.

Comparison of Dead Nodes for deployed
300 nodes

PSO KH Proposed Weighted

Figure 15: Dead Node (N =300)

In this section, performance of proposed approach is
comparatively examined with other existing conventional

for 100 Nodes ; X . ;
technique for evaluating efficiency of the proposed technique.
PSO P oposed The perf i ed based on the consideration of
Rounds | ACO[22] o KH [24] MOVC e performance is measur d on the consideration o
[23] Pr obability residual energy of nodes, normalized energy, number of
0 3 3 2 0 active vehicle and dead nodesin the VANET network.
10 7 5 4 0
20 13 10 8 0 Table 10: Comparison of Performance Characteristics
30 16 16 13 0 for 100 Nodes
40 22 22 16 0
%0 27 2 21 0 Iteration | Resdud ngga Z?f; No.of dead
60 32 29 23 0 'ENeroY | Energy | nodes nodes
70 38 32 28 0
80 41 36 3l 0 0 50 098 100 0
90 44 39 32 0 10 49.3 0.96 100 0
100 50 41 35 0 20 47.8 0.93 100 0
30 46.3 0.9 100 0
The above table stated that proposed MOV C probability 40 47.8 0.87 100 0
exhibits minimal dead node count. ACO [22] dead node 50 44 0.86 100 0
count is observed as 50, PSO [23] dead node count is 60 424 0.83 100 0
observed as 41 and KH [24] exhibits dead node count of 35. 70 41.6 0.81 100 0
From analysis of resultsit is observed that proposed approach 80 40.3 0.78 100 0
offersdead count isminimal for proposed MOV C probability 90 38,9 073 100 0
approach. 100 38 0.75 100 0

Table 9: Comparative Analysis of Dead Node Count
for 200 Nodes

Rounds '?ZCZ]O PSO[23] | KH [24] &;Zﬂf‘;ﬂ
0 3 3 2 0
10 7 5 0
20 13 10 8 0
30 16 16 13 0
40 2 2 16 0
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In table 10 for deployed 100 nodes performance of proposed
approach is presented. From the table it is observed that
residual energy utilized for 100 iteration observed for
constructed network is observed as 38 and normalized energy
isobserved as 0.75.
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In case of active node al nodes are active which means every
nodes has its own energy and dead node count also observed
asO.

Table 11: Comparison of Performance Characteristics

for 200 Nodes
. Residua Nprma N(.J'Of No.of dead
Iteration | Energy lized alive nodes
Energy | nodes

0 100 0.98 100 0
10 99.6 0.96 100 0
20 99.3 0.93 100 0
30 99.9 0.9 100 0
40 99.88 0.87 100 0
50 99.87 0.86 100 0
60 99.82 0.83 100 0
70 99.8 0.81 100 0
80 99.77 0.78 100 0
90 99.7 0.73 100 0
100 99.75 0.75 100 0

Table 12: Comparison of Performance
Characteristicsfor 300 Nodes

Norma
lteration | Resdua | lized | Noof alive |  No.of dead
Energy | Energ nodes nodes
y

0 150 0.98 100 0
10 14997 | 096 100 0
20 149.94 0.93 100 0
30 149.91 0.9 100 0
40 149.89 0.87 100 0
50 14986 | 0.86 100 0
60 14984 | 083 100 0
70 149.82 0.81 100 0
80 1498 | 078 100 0
90 14978 | 073 100 0
100 149.75 0.75 100 0

The abovetable 11 and 12 parameters measured for proposed
VANET network parameters are deployed node 200 and
deployed 300 nodes. For deployed 200 nodes residual energy
after 100 iterations are observed as 99.75 and normalized
energy isobserved as 0.75. In the case of 300 nodes, residual
energy is observed as 149.75 and normalized energy is
observed as 0.75. For both deployed 200 and 300 nodes
amost al deployed nodes are active and there is no dead
node count is observed.

VI. CONCLUSION

The performance of the proposed approach is comparatively
examined with optimization techniques such as ACO, PSO,
and KH since those are all emerging techniques. The
comparative analysis of the proposed approach illustrated
that rather than the conventional technique residual energy of
the proposed approach isamost 20% higher than ACO, PSO,
and KH. In the case of normalized energy level also proposed
MOVC significantly improves the normalized energy
utilization at the range of 40%. With consideration of aive
and dead node count the proposed MOVC weighted
probability offers significant performance rather than an
existing technique. The proposed approach exhibits 75%
significant performance in terms of active node count. The
packet delivery rate is observed around 80% and delay is
minimal as of 2.5sec. Through analysis it is observed that

Retrieval Number: 100.1/ijeat.A32081011121
DOI: 10.35940/ijeat.A3208.1011121
Journal Website: www.ijeat.org

rather than existing technique proposed MOVC weighted
probability offers effective performance.

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

222

Rasheed, A., Gillani, S., Ajmal, S., & Qayyum, A. (2017). Vehicular ad
hoc network (VANET): A survey, challenges, and applications.
In Vehicular Ad-Hoc Networks for Smart Cities(pp. 39-51). Springer,
Singapore.

Eze E. C., Zhang, S. J, Liu, E. J,, & Eze, J. C. (2016). Advances in
vehicular ad-hoc networks (VANETS): Challenges and road-map for
future development. International  Journad of Automation and
Computing, 13(1), 1-18.

Yoo, H., & Kim, D. (2013). Dynamic channel coordination schemes for
|EEE 802.11 p/1609 vehicular networks: a survey. International Journa
of Distributed Sensor Networks, 9(10), 827317.

Park, C. K., Ryu,M.W., & Cho, K. H. (2012). Survey of MAC protocols
for vehicular ad hoc networks. SmartCR, 2(4), 286-295.

Wang, Q., Leng, S, Fu, H., & Zhang, Y. (2011). An IEEE 802.11
p-based multichannd MAC scheme with channel coordination for
vehicular ad hoc networks. IEEE Transactions on Intelligent
Transportation Systems, 13(2), 449-458.

Han, C., Dianati, M., Tafazalli, R., Liu, X., & Shen, X. (2012). A nove
distributed asynchronous multichannel MAC scheme for large-scale
vehicular ad hoc networks. IEEE Transactions on Vehicular
Technology, 61(7), 3125-3138.

Tripti, C., & Manoj, R. (2017). An asynchronous multi-channel MAC
for improving channel utilization in VANET. Procedia Computer
Science, 115, 607-614.

Hussain, R., Hussain, F., & Zeadally, S. (2019). Integration of VANET
and 5G Security: A review of design and implementation issues. Future
Generation Computer Systems, 101, 843-864.

Harkat, Y., Amrouche, A., Lamini, E. S, & Kechadi, M. T. (2019).
Modeling and performance analysis of the IEEE 802.11 p EDCA
mechanism for VANET under saturation traffic conditions and
error-prone channel. AEU-International  Journal of Electronics and
Communications, 101, 33-43.

Jameel, F., Hamid, Z., Jabeen, F., & Javed, M. A. (2018). Impact of
co-channel interference on the performance of VANETs under a-p
fading. AEU-International Journal of Electronics and
Communications, 83, 263-269.

Labiod, M. A., Gharbi, M., Coudoux, F. X., Corlay, P., & Doghmane, N.
(2019). Enhanced adaptive cross-layer scheme for low latency HEVC
streaming over Vehicular Ad-hoc Networks (VANETS). Vehicular
communications, 15, 28-39.

Rasheed, A., Gillani, S, Ajmal, S,, & Qayyum, A. (2017). Vehicular ad
hoc network (VANET): A survey, chalenges, and applications.
In Vehicular Ad-Hoc Networks for Smart Cities(pp. 39-51). Springer,
Singapore.

Boeglen, H., Hilt, B., Lorenz, P., Ledy, J., Poussard, A. M., & Vauzelle,
R. (2011, January). A survey of V2V channel modeling for VANET
simulations. In2011 Eighth International Conference on Wireless
On-Demand Network Systems and Services (pp. 117-123). |IEEE.

AKH [24]tar, N., Ergen, S. C., & Ozkasap, O. (2014). Vehicle mobility
and communication channel models for realistic and efficient highway
VANET simulation. |IEEE Transactions on Vehicular
Technology, 64(1), 248-262.

Wahid, I., Ikram, A. A., Ahmad, M., Ali, S, & Ali, A. (2018). State of
the art routing protocols in VANETS: A review. Procedia computer
science, 130, 689-694.

Arif, M., Wang, G., Bhuiyan, M. Z. A., Wang, T., & Chen, J. (2019). A
survey on security attacks in VANETS: communication, applications
and challenges. Vehicular Communications, 100179.

Rui, L., Guo, H., Huang, H., Shi, R., & Qiu, X. (2018). MUPF: Multiple
unicast path forwarding in content-centric VANETs. Ad Hoc
Networks, 81, 211-225.

Ahmed, H., Pierre, S, & Quintero, A. (2017). A flexible testbed
architecture for VANET. Vehicular Communications, 9, 115-126..
Maslekar. N., et. al. (2011), ““A stable clustering algorithm for efficiency
applications in  VANETS”, Proceedings of the Wireless
Communications and Mobile Computing Conference (IWCMC), pp.
1188-1193.

Published By:

Blue Eyes Intelligence Engineering
and Sciences Publication (BEIESP)
© Copyright: All rightsreserved.

Exploring Innovation


http://www.ijeat.org/

OPEN aﬂCCESS

20. Wolny. G (2008), “Modified DMAC clustering algorithm for VANETS”,
Proceedings of the 3rd International Conference on Systems and
Networks Communications (ICSNC'08), pp. 268-273.

Shea. C., et. al. (2009), “Mobility-Based Clustering in VANETs Using
Affinity Propagation”, Global Telecommunications Conference, pp. 1-6.
Gawas, M. A., & Govekar, S. S. (2019). A novel selective cross layer
based routing scheme usng ACO method for vehicular
networks. Journal of Network and Computer Applications, 143, 34-46.
Bao, X., Li, H., Zhao, G., Chang, L., Zhou, J., & Li, Y. (2020). Efficient
clustering V2V routing based on PSO in VANETSs. Measurement, 152,
107306.

Tripti, C., & Manoj, R. (2017). An asynchronous multi-channel MAC
for improving channel utilization in VANET. Procedia Computer
Science, 115, 607-614.

J. Zhang, X. Hu, and Z. Ning, “Energy-latency Trade-off for
Energy-aware Offloading in Mobile Edge Computing Networks,” IEEE
Internet of Things Journal, pp. 1-13, 2017,
doi:10.1109/J10T.2017.2786343.

S. Biswas, R. Tatchikou, and F. Dion, “Vehicle-to-Vehicle Wireless
Communication Protocols for Enhancing Highway Traffic Safety,”
IEEE Commun. Mag., vol. 44, no. 1, pp. 74-82, Jan. 2006.

Hyun Yu “A VANET Routing based on the Real-time Road Vehicle
Density in the City Environment” IEEE Conf. on Ubiquitous and Future
Networks (ICUFN), 2013, pp 333 - 337.

Varshney “Security protocol for VANET by using digital certification to
provide security with low bandwidth”, International Conf. On
Communications and Signal Processing (ICCSP), 2014, PP 768 — 772.
S. Yousefi, M. S. Mousavi, and M. Fathy, “Vehicular ad hoc networks
(VANETS): challenges and perspectives,” in Proc. 6th Int.Conf. ITS
Telecommun., Chengdu, China, Jun. 2006, pp. 761-766.

S. Al-Sultan,M. M. Al-Doori, A. H. Al-Bayatti, and H. Zedan,“A
comprehensive survey on vehicular Ad Hoc network,”Journal of
Network and Computer Applications, vol. 37, no. 1, pp.380-392, 2014

21

22.

23.

24.

25.

26.

217.

28.

29.

30.

AUTHORSPROFILE

Md.Sohd Rana is a Senior Software Engineer . He
has 5 years job Experience. He has completed aB.Sc
degree in Computer science and engineering from
Daffodil international university of Bangladesh in
July 2016 and aso he has got a M.S degree in
Computer Science and Technology in July 2020 from
Nanjing Univesity of Information & Science,Nanjing,
China He as received Chinese Government
scholerhip and sevarel awards due to he’s study and research .His research
interests on those fields like Machine Learning, Artificial Intelligence, Data
Mining, Object Detectionsand Digital Image Processing aswell as Network
Security.

Md. Alamin hossan is a Sr. Service Engineer at
Overseas Marketing Corporation (Pvt.) Limited.
Before he worked at Asst. Biomedical Engineer at
Genetic Trading. Technica professiona  with
excellent work history and 5 years of excellence in
, the Bio-Medical Engineering. Ability to convey

.« complex, technica concepts into understandable
e language for non-technical people. In depth
experience in project management, performing various report anayss,
training staff on policies and operations, and developing standard operation
procedures. Consistent record of improving professional development,
seizing cost savings, and securing customer loyalty. Proven ability to
perform well under pressure with excellent leadership, management,
communication, customer service, and problem-solving skills. Hold security
clearance. He has got his B.sc in Electrical & Electronics Engineering from
Daffodil International University, Dhaka, Bangladesh. His research interests
on those fields like Biomedical Analyzer, Biotechnology, Minimizing Cost
of Materias, Machine Learning, and Mgjor of Electrical & ElectronicsField.

i

Abidullha Addl is assistant professor and Lecturer in
Kunduz University. He has hold 2 years of
university-level teaching experience in computer
science and network technology and has a strong CV
about research activities in computer science and
information technology projects. He has had severa
research in the field of 10T and network technology.
He has a patent and has received several medals and
awards due to his innovative work and research
activities. He has good skills in software engineering including experience
with: .Net, SQL development, database management and designing many
MIS for Hospital, Bank, School and library by using strong programming

Retrieval Number: 100.1/ijeat.A32081011121
DOI: 10.35940/ijeat.A3208.1011121
Journal Website: www.ijeat.org

International Journal of Engineering and Advanced Technology (IJEAT)
I SSN: 2249-8958 (Online), Volume-11 I ssue-1, October 2021

language (C#, Java, Python, MV C). His brilliant personal Strengths are in
highly self-motivated team player who can work independently with
minimum supervision, strong leadership skills, and outgoing personality
with 2 years’ experience in national and international organization in
Afghanistan. He got his B.Sc. in information technology field from
Badakhshan University in Afghanistan. Then he got his M. Sc. in Computer
Science field from Nanjing University of Information and Technology
(NUIST) Nanjing, China

Jayastree. J is a research associate with 5 year of
experience. She completed her U.G in B.Tech -
Electronics and Communication Engineering in B.S.
Abdur Rahman Crescent Institute of Science and
technology. Also, she pursued her P.G in M.Tech -
Electronics with Communication Systems as major
subjects in B.S. Abdur Rahman Crescent Ingtitute of
Science and technology. She completed a project on
Monopole antenna design for multi-band applications
with both software and hardware design. She scored 71% in GATE exam. At
present, she registered in Post Graduate programme in Wirdess
Communication. Her major area of interest are antenna design, wireless
communication, digital processing and wireless sensor network.

Published By:

Blue Eyes Intelligence Engineering
and Sciences Publication (BEIESP)
© Copyright: All rightsreserved.

223

Exploring Innovation


http://www.ijeat.org/

