IJRECE VOL. 7 ISSUE 2 (APRIL - JUNE 2019)

ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE)

Optimistic differential evolution based routing protocol
for heterogeneous flying adhoc networks

Ranweet kaur!, Anita Suman?, Parveen kumar®

IM.tech (Scholar) 2Assistant professor, 2Associate professor

123 Department of Electronics and Communication, Beant college of Engineering and Technology, Gurdaspur

Email:! kranweet@gmail.com, *suman_al@yahoo.com, * parveen.klair@gmail.com

Abstract: In present-day years the capacity and part of
Mobile Adhoc Networks have quickly developed. Their
utilization in a crisis, catastrophic event, military front lines
and UAVs are getting exceptionally prevalent because of
forefront advancements in systems administration and
correspondence. Utilizing the idea of MANETS new systems
administration ideal models like VANETs and FANETSs
have advanced. FANET is the equivalently new idea of
MANETSs and it has abilities to handle with circumstances
where conventional MANETS can't do as such. Because of
high versatility and quick direction change in FANETS, this
is very challenging for the researchers to actualize steering
in FANETSs. Directing conventions assume a commanding
part in improving the execution of specially appointed
systems. Therefore we proposed a novel method to
optimistic differential evolution based routing protocol for
FANETs. We have compared the performance of existing
and proposed techniques based on differential evolution
algorithm and evaluate the parameters end to end delay,
throughput and communication overload.
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I. INTRODUCTION

Because of the quick change in innovation progression on
electronic, sensor and correspondence advances, unmanned
Ariel vehicle System has been presented which fly self-
governing or work remotely without conveying any human
individual. Rather than utilizing one expansive UAV
utilization of multi UAVs is of more prominent utilize. In
single UAV framework correspondence is finished utilizing
a ground station or satellite is used [1]. If there should be an
occurrence of correspondence ina UAV, it is done between
the UAV and the foundation. Utilizing numerous single
UAVs prompts the utilization of multi UAVs. In multi UAV
framework, the UAVs can be associated with the ground
station or the satellite as in one UAV framework. The
variations of star topology are utilized for this. UAV to
UAV correspondence should likewise be possible through
foundation [2].

Various design issues are there for infrastructure primarily

based approach. For this every UAV should be made with
sophisticated and overprice hardware to connect with the
ground base or the satellite. Due to change in the moment of
nodes and the topology changes frequently there is the
problem of communication of UAV and the ground base
station [1]. If the UAV is out of the range with the ground
base it disconnects. Multi UAVs have unique tasks basically
in case of communication. Capability of single UAV is
much less than the multi UAVS.

The advantages of multi UAV is summarized as below:

A. Scalability: With the use of huge UAV, less amount of
coverage will increase. Multi UAV will upgrade the
scalability of operation simply[2].

B. Cost: Cost of maintaining the small UAV is less than the
large UAV [3].

C. Survivability: If the UAV fails within the mission that is
operated by one UAV then the mission stops. If multi UAV
is winding up the operation and one UAV stops operating
then the operation is dispensed by alternative UAV [2].

D. Speed Up: Mission is completed faster by multi UAV
than the one large UAV [3].

An alternative solution is to build an adhoc network
between the UAVs which is called Flying adhoc network
[4]. UAVs acts as nodes and the nodes are highly mobile
due to which the topology changes very frequently. So there
is problem of communication among the UAVs [5].

Figure 1: Flying Adhoc Network

For communication among the UAVs many routing
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protocols have been proposed. The static routing protocols
like OLSR, DSDV, AODV which are the communication
protocols for MANET and VANET can be used in FANET
[6]. There are various problems in implementing Flying
Adhoc Network in real world. Due to frequent topology
changes and mobility of nodes there is difficulty in
implementing FANET with basic routing protocols. For this
dynamic routing protocol can be used which can create
nodes dynamically according to topology change. In our
proposed approach each node can easily communicate with
the other node through dynamic network. The remaining
paper is structured as follows: Section Il gives the brief
discussion on the problem and our contribution in resolving
it. In Section 111 we will discuss the work done till now. In
Section IV we will discuss the methodology of the research
done. Section V discusses the results of the work done.
Section VI discusses the conclusion.

A. Problem Formulation and Contribution

FANET is the flying adhoc network which deals with the
communication between the UAVs. FANET creates a
network which contains many UAVs. The mobility of the
UAVs is much higher than the mobility of the MANET and
VANET nodes. The mobility is higher due to which the
topology also changes frequently [2]. Due to continuous
change in topology and high mobility of nodes the
application of FANET network in real world scenario is
difficult. There are many routing protocols which can be
used to simulate the FANET network [6]. But the simulation
with different routing protocol does not help with the
problem of implementing FANET in real world
applications. For better communication there is a need of
forming a dynamic routing protocol. Due to this optimistic
differential  evolution based routing protocol for
heterogeneous flying adhoc networks is used and to make
the communication among the network fast and easy.

Il. RELATED WORK

Illker Bekmezci et al suggested that correspondence is the
better essential technique difficult in the multi UAV that
will be the coordination and cooperation among the UAVSs.
Multi UAV framework abilities are restricted to the
foundation primary based design. In the event that the
UAVs are associated with the satellite or ground construct
then the correspondence is in light of the foundation of a
framework. Adhoc organizing is the ideal approach to
comprehend the issue emerging with the framework based
approach. Flying specially appointed system (FANET)
could be the impromptu system which associates the UAVs

2.

Naveen et al suggested that the UAVs abilities have
developed quickly and is used in military and non-military
personnel zones. Among the principle issue in multi UAVs
could be the correspondence between them. Flying
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impromptu system takes care of this issue effectively. The
fundamental plan issues and difficulties in the flying
specially appointed system are presented [1].

Md. Hasan Tareque et al gives the similar investigation on
FANETs with the convention organizing network models
like MANET and VANET. The conventional steering
conventions are sorted in six strategies that are broke down
and thought about on the foundation of execution principle.
The near examination helps in picking the better directing
calculation where FANET is to be sent [3].

Kuldeep Singh et al suggested that because of to high
portability of the FANET hubs and the incessant change in
the direction the steering calculations can be utilized. Ad-
hoc systems execution is incredibly improved by steering
conventions. The trial examination is performed on AODV,
DSDV, and OLSR directing convention utilizing ns2. The
near examination is performed on parameters like bundle
conveyance proportion, throughput and end to end defer.

[6].

Kuldeep Singh et al recommended the execution of steering
convention is advanced by portability standard. The
exploration points in actualizing the OLSR directing
convention in FANET and concentrate the OLSR employed
in various versatilite models and brings the advancement in
the OLSR in FANET on the foundation of parameters like
parcel conveyance proportion, a complete to end defer and
throughput[8].

Ganbayar Gankhuyag et al recommended in light of
vigorous natural conditions, landscape structures, high
versatility the directing conventions of the portable specially
appointed system is not perfect for flying adhoc system.
Directional and omnidirectional transmissions are joined
and utilized in FANET using a completely unique
directional steering setup. Area and direction data is
employed for geocaching and singlecasting steering along
with a stated plot. Course setup achievement rate and
normal way life are expanded with this procedure than the
first AODV technique [9].

Farhan Mohammed et al suggested that to protect the related
missions and administrations to be assaulted in a purposeful
and accidental way the trusted systems and conventions
should be utilized. MANET could be the gathering of self-
ruling hubs with the dynamic topology. You will discover
basic qualities of the UAVs and MANET. Individual UAV
is hub all things considered the band of flying UAVs is
MANET. The trust-based conventions and administration
plans are examined which can be used in UAV systems and
the UAV applications where this can be used [10].

Denis Rosario et al proposed since the topology changes
quickly so dependable and hearty steering administration for
FANET must be utilized. On the off chance that there is
cradle flood and the parcel misfortune additionally the client
encounter on observe live video gushing should be
palatable. Geological mindful beaconless sharp directing
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convention (XLinGO) and Cross-Layer Link quality are
presented. This aide is making and keeping dependable
more than one jump courses and while doing this it
upgrades the transport of numerous video streams in
FANET. For steering choices, XLinGO prefers the
humanistic data as execution measurements and Quality of
Experience. Nature of Experience bolster multibounce,
multi-stream and sight and sound scattering is accomplished
by XLinGO utilizing execution metric [11].

WajiyaZafar et al suggested that because of complex
conventions for correspondence in FANET the cost of COT
segments, high portability and computational assets,
restricted radio transmission capacity keeping up the QoS
has turned out to be troublesome undertaking. To diminish
the correspondence cost, streamline the system execution
and enhance organize execution the new plan is proposed
for multi bunch FANETs for effective system
administration. Using GTS and TDMA both the guide
empowered and beaconless modes are explored. The data
transfer capacity is held for dormancy basic applications,
wipe out crashes and medium access delay are finished with
this proposed strategy. The steering conventions like OLSR,
DSDV, and AODV are likewise broke down. High bundle
conveyance proportion is ensured with this plan and the
worthy level of inactivity prerequisites are kept up
contrasted and the complex and dedicatedly composed
conventions [12].

Stefano Rosati et al declared the coordinating traditions are
pondered for unrehearsed framework i.e. redesigned
interface state directing (OLSR) and judicious OLSR (P-
OLSR). P OLSR is the arranged extended version of OLSR
for the FANET that is using GPS information. The Linux
execution is only open for P-OLSR. The delayed
consequences of each real trial and therefore the Media
Access Control (MAC) layer are displayed. A demonstrating
ground is made of two settled wing UAVs and a centre point
on the ground. The correspondence run, controlling
execution and the execution are calculated through this
examination. P-OLSR is finer than the OLSR uncommon
variations in topology [7].

I1l. METHODOLOGY
Differential Evolution

Differential Evaluation is one among the recent population
based mostly random evolutionary optimization techniques.
DE is a method of minimizing non-differentiable continuous
space functions. Differential evaluation is upgraded form of
Genetic Algorithm. It is the most powerful algorithm among
the other optimising techniques due to its best convergence
property and simple process. The process of DE is
performed with four basic main methods namely.
Initialization, Mutation, Crossover and Selection
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The proposed methodology has been shown below:
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Figure 3: Flow Chart

A. Initialization: In this step firstly all the possible paths
between the two UAVs are taken. Nodes are taken in the
binary digit form.

B. Mutation: In this step there will be small change in one or
more than one parameter in the existing paths.

for eg.
parent :11111111

X

offspring :11111011

C. Crossover or Recombination: After mutation, next is to
recombine two values to make another possible option.

parentl $1111 (1111
parent2 :0000 |0000
offspringl :1111 |0000
offspring2 : 0000 |1111

D. Selection: Minimum value from the offspring is selected
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IV. EXPERIMENTAL RESULTS

For communication in the FANET network between the
source node and the destination node the file is being
transferred. From all the nodes the source node and the
destination node is selected.

For experimentation and implementation the proposed
technique named as optimistic differential evolution based
routing protocol for heterogeneous flying adhoc networks is
evaluated using MATLAB tool R2013a. Here we will
compare the performance of existing technique guranted
time slots and proposed technique differential evolution
algorithm to evaluate the parameters end to end delay,
throughput and communication overload.

A. Throughput

Throughput denotes to how much information can be
transferred from the source to the receiver (s) in a given
amount of time:

L P
== O

Here, T is time for throughput, P(i) represents successful
acknowledge packets.

Throughput =

Table 1: Throughput Evaluation

Speed | GTSVT DE

of

vehicle

10 11.2113 | 12.0007
20 11.8805 | 12.8652
30 11.1070 | 12.2862
40 8.3191 10.3139
50 9.7813 10.6009
60 11.0538 | 12.0800
70 12.3046 | 13.0511
80 11.2812 | 11.9829
90 10.8912 | 11.7959
100 12.42%96 | 13.4048
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Figure 4: Throughput

Table 1 is indicated the quantized research into the
Throughput. GTSVT refer as Guranteed time slots and
virtual TDMA whereas DE refer as Differential evolution
algorithm . Throughput ought to be more which implies
proposed algorithm is indicating the superior results when
compared to access methods as the Throughput is more in
each case.

Figure.4 indicates the comparison of Throughput between
existing and the proposed method wherever y-axis indicate
metric value as well as x- axis indicates speed of vehicle
Here, blue line indicates the previous technique and red line
indicate the proposed one. In our case the proposed
Throughput are comparatively more than existing one.

B. End to End delay

This metric signifies the average delay qualified by the
received information packet to reach the destination. The
formula to calculate E2ED is given as:

n R;
1
1M

= i=1 j=1

Where TR;;the receiving time of jth packet is sent by the ith
source at the destination and T'S;;is the sending time of j"
packet sent by the i™ source.
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Table 2: End to End delay Evaluation

Speed | GTSVT DE
of
vehicle
10 1.9200 | 1.8000
20 1.9573 | 1.8073
30 1.9100 | 1.8400
40 1.8883 | 1.8383
50 1.8719 | 1.8219
60 1.8163 | 1.7463
70 1.8423 | 1.7523
80 1.7950 | 1.7150
90 1.7745 | 1.7145
100 1.7695 | 1.6895
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Figure 5: End to End delay

Table 2 is indicated the quantized research into the End to
End delay. As End to End delay ought to be lower which
implies proposed algorithm is indicating the superior results
when compared to access methods as the End to End delay
is lower in each case.

Figure.5 indicates about comparison of End to End delay
between existing and the proposed method wherever y-axis
indicate metric value as well as x- axis indicates speed of
vehicle. Here, blue line indicates the previous technique and
red line indicate the proposed one. In our case the proposed
End to End delay are comparatively lower than existing one.
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C. Communication overhead

Communication overhead is the passage of traffic in the
direction of the servers in the public cloud requests to be
examined by the detection unit located at the enterprise’s
local network. This suggests that additionally to allowing
for the physical of nodes on that virtual machines are
placed, the topology should even be thought of so as to
extend the potency of the platform, and scale back network
rivalry. It’ll check for every loop within the node.

Table 3 is indicated the quantized research into the
Communication overhead. As Communication overhead
ought to be lower which implies proposed algorithm is
indicating the superior results when compared to access
methods as the Communication overhead is lower in each
case.

Figure.6  indicates the comparison of Communication
overhead between existing and the proposed method
wherever y-axis indicate metric value as well as x- axis
indicates speed of vehicle Here, blue line indicates the
previous technique and red line indicate the proposed one.
In our case the proposed Communication overhead are
comparatively lower than existing one.

Table 3;: Communication overhead Evaluation

Speed | GTSVT DE

of

vehicle

10 10.6946 | 9.9920

20 10.0924 | 8.0653

30 11.8650 | 10.3928
40 14.4159 | 13.376l
50 12.26¢08 | 10.2117
60 9.09444 8.4533

70 8.3815 7.5166

80 10.1776 | 8.1432

90 10.0832 | 8.1375

100 9.6468 8.88717
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Figure 6: Represent the Communication overhead

V. CONCLUSION AND FUTURE SCOPE

Due to high portability as well as quick topology alteration
in FANETS, this is exceedingly faced up to able for the
specialist to actualize directing in FANETSs. Steering
conventions assume an overwhelming part in improving the
execution of specially appointed systems. Therefore we
proposed a novel method to optimistic differential evolution
based routing protocol for FANETSs. For communication in
the FANET network between the source node and the
destination node the file is being transferred. From all the
nodes the source node and the destination node is selected.
For experimentation and implementation the proposed
technique named as optimistic differential evolution based
routing protocol for heterogeneous flying adhoc networks is
evaluated using MATLAB tool R2013a. It has been
observed that the proposed technique outperforms existing
techniques in terms of end to end delay, throughput as well
as communication overload.

Finally we suggest that in future, work can be done on the
security issues in multicluster FANET system.
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