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Abstract: In this modern era, wireless communication technologies are getting high impact over network industries. Due
to this drastic development of communication technologies, a network needs to be more precise with certain metric such
as: energy consumption, throughput, trust management, performance and lifetime. These are all the primary concern
while handling the transactions with wireless communication systems. In this paper, a new approach of network routing
protocol is introduced, which will replace the issues found in existing routing protocols and provide good support while
communication between entities. The proposed paper introduces a new routing protocol called Modified Adhoc On-
Demand Distance Vector (MAODYV), in which the classic AODV protocol supports mobile nodes with several impacts
such as mobility, failure prevention, loss management and so on. However, the issues in industry still remains, so, that a
new approach or routing protocol is required to overcome such issues. This is the concern to develop a new routing
protocol for establishing communication between mobile nodes or wireless devices. The drastic development of
communication devices requires some latest technologies to provide range free communication model with the assistance
of internet support. A term, 'Internet of Things (loT)', which rules the world now-a-days through its power of
connectivity and establishing the bridge between communication devices around the globe without any range restrictions.
In this paper, a cluster based routing strategy is designed with the help of fuzzy assistance. The cluster based routing
protocols divides the range of communication into clusters and electing the cluster head based on the communication
needs and provides a range free communication model with the hands of loT support. This cluster based routing model
provides support for both inter and intra-cluster communications, which all will be brief in further sections. The proposed
model of wireless communication assures the following things such as Improved Energy Efficiency, reduced packet loss
and delay, improved throughput ratio and lifetime over resulting scenario with the help of a new algorithm called Fuzzy
Assisted Cluster enabled Routing Model (FACeRM) with the association of new routing protocol MAODV.
Index Terms: Cluster Head Election, Fuzzy Assisted Cluster enabled Routing Model, FACeRM, Modified Adhoc On-
Demand Distance Vector, MAODYV, Fuzzy, Energy Efficiency.

I.INTRODUCTION
Now-a-days, a quantity of smart devices grows in a drastic manner and the information technology mediums provide
support to such devices in a huge manner. Internet is considered to be the major source of enabling communication
between the one device and the other device, in which the communication ranges are not a concern in this era due to the
support of Internet of Things (loT).
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The communication process between the devices are usually handled by the service providers and the mode of
connectivity as well as the range specifications, but in this way of communication there are lots of lacking available such as
energy consumption, low throughput, device lifetime issues and so on. This kind of issues causes the entire
communication network down and the total lifetime is again to be a big question mark to rise up. The needs of inter-
connected gadgets are high compare to the traditional usages, which will improve the market of Internet of Things and its
standing in information technology industry. The world information technology council estimated that the raise of loT
enabled devices in India will be drastically improved around 2020 to 20.4 billion compare to the past years (Feirouz'et al,,
2018). The devices such as Television, Air-conditioner, electric cycle, watch and many more adopts the usage of internet
and communicate easily with the remote destiny according to the needs (Atzori'et al., 2010). The main needs of such
devices are need to communicate easily with the server end without any range restrictions. In this point, a huge issue
raises and need to concern more regarding this in this paper, such as: trust while communicating with the server end,
because the server end is not handled by the end user as well as the privacy issues (Sicari'et al., 2015). These all need to
be sort out in the proposed approach of wireless communication port. Trust Management plays a vital role in every mode
of communication, in which the network needs to ensure the communication standards and the routing protocols in
detail. The proposed approach needs to concentrate more on preserving nodes or devices against vulnerable attacks such
as blackhole, battery drain attack and so on (Borgohain'et al., 2015). The regular wireless network communication follows
the routing management approach to avoid malicious and vulnerable attacks over transactions such as remove the total
affected node from the scenario and portray that it will cause the damage to the total privacy over the network
environment and reduce the security loops (Yan, Zheng'et al., 2014). The network considers the communication is
reliable only the pathway and the nodes presented into the environment are aware on attacks and self-protective in such
cases. The security norms and the methodologies differ in many ways according to the requirement of the communication
or scenario. In some cases, these problems are highly eliminated but those all will struck up only for limited number of
nodes or devices presented over the communication environment. Cluster based Routing environment management will
provides the energy efficient communication pathway between one node and the other node by means of trusted
intermediates in association with the clusters (Zornoza'et al., 2018). Clusters are nothing but a Cluster of nodes, in which
each and every node in the Cluster will play the respective role in unique manner without any interference. An Internet
of Things enabled communication platform usually prefers Cluster based Routing approach to process the information on
respective nodes, which will be elected based on pre-defined node configurations. These kinds of nodes are called
Cluster-Heads (CHs) and the remaining nodes available into the cluster are called as Cluster-Members (CMs). The
workload management of the communication environment purely depends on the loT support to process the cluster
nodes without any bottleneck issues occurred during communication. In this case, the proposed approach uses the fuzzy
based data or information handling strategy to process the over head data in the network over remote servers with the
help of Internet of Things (loT) ability, in which the processed information are retain back from the server end easily
without any delay. This approach eliminates the time and energy complexity to process the huge data in local sensor
nodes with limited ability and resource. The total logic of fuzzy is based on general probabilistic approach, which usually
follows the Min-Max algorithm logic such as minimizes the loss and maximizes the profit ratio by means of performing
some instant actions to overcome from the situation (Othman'et al., 2016). The following figure, Fig.| illustrates the
proposed system of Cluster based Routing model view, in which the specifications of each notations are clearly specified
in the diagram itself.

BS >> [ndicates Basestation
CM >> Indicates Cluster Membar
CH>> Indicates Cluster Head e

GCH >> Indicates Global Cluster Head

Fig.l Cluster based Routing Network Model
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The communication pathway between clusters are handled by means of proper basestation (BS) associated with the
network environment. Clusters have unpredictable quantities of nodes and consumed diverse space sizes constrained by
basestations and additionally, associated nodes in an Internet of Things platform need to have confidence in different
nodes presented into the network. To do as such, every node is given by a trust level relating to its reliability degree and
relying upon its trust worthiness and collaboration between one another. Cluster Heads are the most reliable nodes as
well as lingering energy in loT based nodes batteries are a critical factor to consider while choosing Cluster Heads as they
ought to have the most noteworthy qualities. To improve the energy utilization, new remote data processing logic is
followed based on fuzzy logic, in which the way that nodes have restricted limits of batteries life time, handling and
capacity. Basestations, focusing to the edge of the proposed loT network, pacify objects on information handling, joining
removed nodes and announcing significant data to server areas and clients. They grant to decrease data transmission
utilization and inertness by dispensing with the bottleneck of the cluster based remote sensing network model. The
remaining sections of this paper are illustrated with the following details, such as: Section 2 describes the
literature/related study of the paper. In section 3, the proposed approach methodologies are clearly illustrated and the
section 4 illustrates the resulting unit of the proposed approach in detail with graphical representations. And finally the
section 5 illustrates the conclusion of this paper.
Il. RELATED STUDY

LinJ, YuW' et al., 2017, presented a paper related to Internet of Things architecture support with respect to privacy-
preserving, security enabled communication over emerging technologies and its associated devices. In this paper (Linj,
YuW' et al, 2017), the authors presented a clear view of data processing and handling stages over communication
environment. The concept of Fog computing and edge computing are highly influenced over this paper and the logic of
Internet of Things (IoT) are also associated with this paper. The main motto of this paper is to improve the user accessing
experience in better way by reducing the waiting time for processing. Generally the fog computing environment allows
the node or device to process the low priority data or complex data in remote environment and attain the outcome back
to the respective node or device. In such way, the total processing time and energy will be preserved in an efficient
manner. The appliance of Internet of Things (loT) with this model improves the overall performance of this network
model. The concept of cyber-security is also considered over this analysis, in which the network is concise over the
security norms. At that point, existing approaches, empowering advancements and security as well as protection issues in
Internet of Things are introduced to improve the comprehension of the best in class loT improvement. To explore the
fog based computation nature enabled loT, this paper likewise research the connection among loT and fog/edge
computing as well as examine issues in fog/edge processing based loT. At long last, a few applications, including the
SmartGrid, Intelligent Transportation Devices and SmartCities are introduced to show how fog/edge computing based
loT to be executed in practical scenarios.

AbeeleF'et al., 2015, proposed a paper related to the nature of combining the heterogenous devices and communication
replications with powerful cloud enabled Internet of Things nature. In this paper (AbeeleF'et al., 2015), the authors
describes such as: the Internet of Things keeps on extending in upcoming era, the requirement for network assistances
that range various Internet of Things application areas will keep on expanding to understand the productivity gains
guaranteed by the loT. Now-a-days, be that as it may, service designers hoping to include esteem top of existing Internet
of Things frameworks are confronted with heterogeneous gadgets and environments. These frameworks execute a wide
assortment of organization network alternatives, conventions (restrictive or norms based) and specialized techniques
which are all obscure to a help analysts that is new to the loT. Indeed, even inside one loT standard, a gadget regularly
has different choices for communicating with others. To lighten service engineers from these worries, this paper presents
a cloud enabled stage for coordinating heterogeneous obliged Internet of Things gadgets and correspondence models into
service-frameworks. This assessment shows that the effect of proposed methodology on the activity of obliged gadgets is
negligible while giving a substantial advantage in help joining of low value associated with loT gadgets. A proof of idea
exhibits the last by methods for a control and the board dashboard for obliged gadgets that was executed on top of the
introduced network environment. The consequences of this work empower service analysts to all the more effectively
actualize and convey services that range a wide assortment of loT enabled system spaces.

Huang]'et al,, 2014, proposed a paper related to novel network configurations with the association of Green loT. In this
paper (Huang|'et al., 2014), the authors illustrated as the Internet of Things is the essential and well-known way to enable
internet to smart devices, in which the enabled internet can assist the device to communicate between one and another
as well as the device to server communications as well. The main concern of this paper is communication enabling
between devices by using novel node deployment with Green Internet of Things assistance. The authors specifies some
cyber attack prevention nature also in this paper to preserve the privacy of devices as well as server. This is considered
to be the most important and critical issue now-a-days over Wireless Sensor Network communication environment. This
paper (Huang'et al., 2014) tends to the specified difficult issue by proposing an organization plan to accomplish green
network enabled Internet of Things. The commitments made in this paper include: (a) a progressive framework structure
for an overall Internet of Things organization, (b) a streamlining model based on proposed framework system to
acknowledge Green-loT and (c) an insignificant energy utilization formula for settling the introduced enhancement model.
The mathematical outcomes on insignificant energy utilization and WSN lifetime of the framework demonstrate that the
arrangement conspire proposed in this paper is more adaptable and energy productive contrasted with common Wireless
Sensor Network deployment plan; hence is appropriate to the green Internet of Things deployment.
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Hassan-Tawfik AbdelHakam'et al., 2015, proposed a paper related to WSN energy efficiency preserving with respect to
Cluster Head election. In this paper (Hassan-Tawfik AbdelHakam'et al., 2015), the authors illustrated such as the WSN
with a Clustered various leveled structure, Cluster Head nodes are viewed as the interface between the child ordinary
sensors and the Basestation. The energy scattering of the sensors, whatever their sort, can be streamlined by a heap
adjusting in the parcel Transmit/Receive measure to draw out the WSN lifetime and limit the self-exploring stage time for
CH determination in each round of the LEACH_C protocol. This paper proposes a steering convention for LEACH-C
networks, in which the framework lifetime can be reached out by allocating a Vice-Cluster-Head (VCH) to every one of
the Cluster Heads. Dissimilar to other distinctive VCH based conventions, the doled out VCH does not stay in the
inactive state and get its obligation by the demise of the Cluster Head, rather the VCH shares the Transmit/Receive load
with its Cluster Head to adjust the heap dissemination, not long after the passing of the cluster head, a VCH is completely
stacked until another VCH gets the transmit load. The reproduction results affirm that the hypothetically anticipated
outcomes. The usefulness of the proposed convention is tried under various reenactment conditions, for example, the
size of the wireless sensor network field and the consequences of reproduction demonstrate that the proposed
convention delays the WSN lifetime true to form.

Xu, Lina'et al,, 2017, proposed a paper related to the analysis of Cluster based Wireless Sensor Network complexities
and including the latest technologies such as 5th generation communication in it. In this paper (Xu, Lina'et al., 2017), the
authors illustrated such as the WSN frameworks are normally made out of thousands of sensors that are fueled by
restricted energy assets and to broaden the networks life span, clustering strategies have been acquainted with improve
energy productivity. This paper presents an overview on clustering throughout the most recent twenty years and existing
conventions are broke down from a Quality-of-Service viewpoint including three basic destinations, those of energy
efficient communication, solid transactions between entities and dormancy mindfulness. This analysis uncovers that quality
of service mindful cluster requests more consideration. Besides, there is a need to explain how to improve Qualit of
client Experience (QoE) through clustering. Client mindfulness or client arranged plan is one excess testing issue in
clustering as well as this paper examines the expected difficulties of executing clustering plans to Internet of Things
frameworks in 5G correspondence. The clustering methods are introduced to upgrade with smart network election
could profoundly profit the quality of service and QoE in loT. As the current investigations for wireless sensor networks
are led either in homogeneous or low level heterogeneous network systems, they are not ideal or even not ready to
work in profoundly unique loT frameworks with a huge scope of client situations. Besides, when 5G is at long last
understood, the difficult will turn out to be more mind boggling than that in customary disentangled sensor networks. A
few difficulties identified with applying clustering strategies to loT in 5G platform are introduced and talked about.

I1l. PROPOSED SYSTEM METHODOLOGIES

Wireless Sensor Networks are the fast growing sensor device communication scheme, in which it provides a lot of
features to communicate efficiently between one device to other. The regular wireless sensor node communications are
handled by means of network basestations and the ranges of such transactions are restricted under certain distance.
These range restrictions are eliminated by means of associating the wireless sensor network environment with Internet of
Things (loT) paradigm (Sankar'et al., 2016). This advancement provides more ability to regular networking scenario to act
smart and provides an essential range free communication abilities to network. The most important concern of using such
internet enabled sensor or device is privacy and trust maintenance over communication, in which the node presented
into the network can be easily traceable and monitoring but the node has ability to access via internet around the globe
means, a high end security norms are required to deal with. The above mentioned range free problems are analyzed
efficiently and resolved by means of Internet assisted technologies and the overhead problems are taken care with
proposed methodology of routing protocol called Modified Adhoc On-Demand Distance Vector (MAODY), in which it
supports the cluster enabled routing definitions. The proposed approach associates fuzzy based network paradigm to
provide high possibility of successive data delivery and resemblance over communication scenario (Pourjavad'et al., 2017).
This paper introduces a new methodology called Fuzzy Assisted Cluster enabled Routing Model (FACeRM), in which it
provides a cluster based network routing environment as well as this scheme enhances the routing performance by means
of inter and intra cluster communication model as explained over figure | on section |. All these quoted algorithms and
methodologies are illustrated in detail further.

A. Modified Adhoc On-Demand Distance Vector (MAODY)

The regular wireless sensor network configurations are comparatively different than the proposed Modified Adhoc On-
Demand Distance Vector (MAODYV), in which the classic approach concentrates more on static nodes available into the
cluster and the transmission and reception power is static, in which it cannot be customized according to the
requirements of the communication scenario. The proposed routing methodology of MAODY includes all the features of
classical AODYV routing protocol and along with that a new configuration setup is designed according to the preference of
the present communication logics, in which it can be dynamically redesigned according to the scenario of communication.
This proposed MAODYV routing configurations are highly efficient and in which it calls the Link layer routing assistance
with MAC type of 802.11 standards. The priority Queue based routing structure is designed to perform false free
communication, in which the queue type of MAODV configuration is clearly mentioned into the following algorithm,
Algorithm-1. An unidirectional antenna configuration is included over the proposed approach, in which it receives data
perpendicular direction from all the axes of communication.
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The wireless physical channel communication is established with the help of proposed MAODY routing model, in which it
maintains all the traces from scratch to end over the respective location for future reference. A dynamic transmission and
reception power is attained based on the communication time with respect to the quantity of data needs to be
transmitted. The above mentioned details are clearly illustrated via the following algorithm.

Algorithm|: Modified Adhoc On-Demand Distance Vector (MAODYV)

Input: Initial Node Energy level (iNE), Idle Power of Nodes (iD), Sleep Interval (sInt), Transmission and Reception Power
(Tx & Rx) and Configuration Type (MAODY).
Output: Configured Network with defined set of Nodes/devices.
Step-1: Initiate the Node Configuration by means of creating an object.
Pseudocode:
Node $ns_;
node_configration -adhocRouting MAODYV;
Step-2: Link Layer definitions are created by means of calling the object LL and assign the respective MAC standard into
that.
Pseudocode:
LinkLayer_llType LL;
MAC_macType Mac/802_11;
Step-3: Initiate the queue configurations with proper queue size assigning.
Pseudocode:
Queue_qType CMUPriQueus;
Queue_Length 500;
Step-4: Assign the antenna type with proper antenna specifications over wireless physical access channel.
Pseudocode:
Antenna_antType Antenna/OmniAntenna;
Propag_Type Propagation/TwoRayGround;
Phy_Type Phy/WirelessPhy;
Channel_Type Channel/WirelessChannel;
Step-5: Take an instance for the topology need to establish the communication between entities and assign the trace
object for tracing the communication loop holes.
Pseudocode:
Topology Instance Network_Topo;
Trace_Object -agentTrace ON;
Route_Trace -routerTrace ON;
MAC_Trace -macTrace ON;
Movement_Trace -movTrace ON;
Step-6: Create an object for idle power needs over communication, data transmission power and reception power,
Sleeping interval ranges and the node initial energy level for initiate the communication.
Pseudocode:
Idle_Power -idle iD;
Rec_Power -rxPower Rx;
Trans_Power -txPower Tx;
Sleep_Power -sleep sint;
Initial_Energy -iEnergy iNE;
Step-7: Node and Route configurations are properly enabled with MAODV.

B. Fuzzy Assisted Cluster enabled Routing Model (FACeRM)

The fuzzy assisted clustering model is designed to overcome the problem of wireless sensor network overhead
conditions and energy efficiency preserving with respect to range free communication model (SrinivasanP'et al., 2017). In
this paper a new fuzzy based routing methodology is introduced called Fuzzy Assisted Cluster enabled Routing Model
(FACeRM), in which it preserves the communication efficiency by means of electing the Cluster Head (CH) nodes from
the defined cluster and the remaining nodes in the cluster are considered as the Cluster Members (CMs). This scenario of
CH selection process is purely based on the distance the node can cover and the ability of the node to sustain until the
end of successful communication between entities (Rana'et al.,, 2015). The node which is presented in the optimal region
of the defined cluster is considered to be the Cluster Head Node but it is not in the sense of randomly selecting the node
according to the scenario, instead of that, a detailed process is required to elect the respective node as a Cluster head, in
which it is based on the distance, energy level and optimal position of the node. The following algorithm, Algorithm-2
illustrates the optimal Cluster Head election methodologies with respect to energy and distance ratios.
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Algorithm2: Energy Efficient Cluster Head Election

Input: Sending Node, Receiving Node, Number of Nodes and Node Traces.

Output: Cluster Head (CH) Fixation.

Step-1: Generate the looping statement to process from initial node to last node presented into the network region.
Pseudocode:

var i

position pos;
Set X = pos.X;
Sety = pos.Y;

for {set i=0} {$i<=n} {incr i} { ...}
Step-2: Estimate the distance between nodes presented into the network region.
Pseudocode:

set x| [$node_($i) x.val];

set yl [$node_($i) y.val];

set x2 [$node_($j) i(x).val]; // Read the neighbor node X position

set y2 [$node_($j) i(y).val]; // Read the neighbor node Y position

set dis [expr sqrt(pow([expr $x2 - $x1],2)+pow([expr $y2 - $y1],2))];
Step-3: Create an IF condition to check the obtained distance from Step-2 is greater than the threshold limit or less than
the limit as well as crosscheck the node variant is incremented within the cluster boundary or not.
Pseudocode:

if { $i >Cluster |Range_Start && $i<= Cluster|Range_End }

{
if { $dis < def_Threshold && $i!= Dest_Node }

set CH|I [expr int(Threshold-$sq2)];

}
}

Step-4: Follow the same process from Step-1 to Step-3 until all the Cluster Heads for each and every cluster over the
wireless sensor network region is identified.
Step-5: Cluster Head (CH) elected.

The wireless communications traces are really complex to identify and maintain in local memory of the transmission
environment. In this proposed methodology of FACeRM maintains all the traces of communication properly into the
respective trace files. The following equations illustrate the trace file generation process with respective formulations.
The following equation, Eqn(l) illustrates the process of estimating the distance from the network cluster region and
maintain that trace into the distance object.
D > S(lexprvX2 —X11.2) + S([exprVY2 = Y112) (1)
Where D represents the distance between one node and the other node in the network region, in which it is needed to
be maintain into the trace file for further reference. X and Y are the coordinates of the nodes presented into the
network scenario. The following equation, Eqn(2) illustrate the logic of proposed FACeRM throughput efficiency analysis,
in which it will be estimated by means of the parameters such as transmission packet size, individual device or node
strength, speed of packet transmission and power/energy consumption for transmission. These input parameters are used
to estimate the proposed approach throughput ratio and the resulting scenario of the proposed throughput efficiency is
discussed in detail over the results and discussion section.
T [($T,S* $IS * $P;S) / $P"C] (2)

Where T indicates the throughput and the symbol [ indicates the whole equation to be converted in the form of integer
and the TS indicates the size of packet, IS indicates the node strength, P;S indicates the packet transmission speed and
the P"C indicates the power consumption ratio for transmitting packets from one node to other. The following equation,
Eqn(3) illustrate the logic of proposed FACeRM end to end delay analysis, in which it will be estimated by means of the
parameters such as device strength, speed, energy consumption and the required time interval for communication of

packets.
D = [($15S + $P;S + $PVC) / $T™) (3)

Where D indicates the end to end delay, |,S indicates the individual device strength, P;S indicates the packet transmission
speed, PC indicates the power consumption ratio and the T™ indicates the time interval. The following equation, Eqn(4)
illustrate the logic of proposed FACeRM overall wireless sensor network lifetime analysis, in which it will be estimated by
means of the parameters such as device strength, speed, energy consumption, node/device mobility range and the average
delay for communication of packets.
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N > [($THS + $P:S + SIS + $NMR) / $Ad] (4)

Where N“* indicates the network lifetime, TS indicates the transmission packet size, IS indicates the individual device
strength, P;S indicates the packet transmission speed, N"R indicates the mobility range and the A° indicates the average
delay. The following equation, Eqn(5) illustrate the logic of proposed FACeRM wireless sensor network energy efficiency
analysis, in which it will be estimated by means of the parameters such as device strength, speed, packet size, delay and
timestamp and the node mobility range.

E' > O[($THS * $P;S * $1pS + ($A+ $T™) / $D™R]  (5)

Where E' indicates the energy efficiency ratio, T,S indicates the transmission packet size, IS indicates the individual device
strength, P;S indicates the packet transmission speed, D"R indicates the device mobility range, T™ indicates the time
interval and the A? indicates the average delay.

C. Trust Enabled Communication

Generally Wireless Sensor Networks are so conscious in the sense of trust worthy communication between one deice to
other, however the security aspect over the wireless network environments are still a question. A new security aspect
ratio is designed to select the pathway in an intelligent manner with proper node or device identity, in which the initiative
node send a route request to the selected next neighbor node. The respective neighbor node has to send an appropriate
route response for the acquired request from the initiative header node. Once this response is received properly from
the neighbor, that node will be elected as a neighbor node and the data will be handled by the next neighbor node and
these sequence continuous until the destination is reached. The cluster head gathers all these details and maintain into the
trace for verification of member node transactions and the basestation are always in service mode to provide required
cluster member oriented details to other required cluster heads for inter communication needs as well as the Global
Cluster Head (GCH) collectively has all the Cluster Head details in clear manner, so that the communication is enabled
properly with correct Quality of Service ratio without any interference. These kinds of Cluster based trust enabled
services prove the proposed approach of Fuzzy Assisted Cluster enabled Routing Model (FACeRM) is best compare to
the other traditional wireless communication models. This all features are experimentally analyzed and the outcome
ratios are clearly visualized over the following results and discussion section with graphical output manner.

IV. RESULTS AND DISCUSSIONS
In this summary, the experimental analysis of proposed approach Fuzzy Assisted Cluster enabled Routing Model
(FACeRM) is to be discussed in detail with clear graphical outcome and the entire process of execution is done with
Network Simulator tool with the help of improved wireless sensor network routing protocol called Modified Adhoc On-
Demand Distance Vector (MAODY). The resulting scenario of this approach proves the improvement in throughput,
energy efficiency, reduction in overall network delay and the lifetime improvements of the network. The following table,
Table-1 illustrates the simulation parameters and the specified value ranges for achieving the best performance over
outcome scenario.
TABLE-| Simulation Parameters

Simulation Parameters Values
Routing Protocol MAODV
Number of Nodes 47

Idle Power 1.2
Sleep Power 0.000015)
Initial Node Energy Level 200J
Transmission Packet Size 1000 to 2000 kbps
Packet Transmission Speed 60 to 100 bps
Individual Node/Device Strength 100 to 500 |
Node/Device Mobility Range 500m
Average Delay 5 to I5ms
Average Time Interval 5 to 10ms

The following figure, Fig.2 illustrates the enhancement in proposed approach throughput, in which the level of proposed
model MAODY throughput is improved compared to the classical AODV model. In which the x-axis illustrates the time
interval of the communication and the y-axis shows the throughput ratio in accurate manner.
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Fig.2 Throughput Analysis

The following figure, Fig.3 illustrates the proposed approach energy harvesting ratio, in which the level of proposed model
MAOQODY energy harvesting ratio is raised compared to the classical AODV model. In which the x-axis illustrates the time
interval of the communication in milliseconds and the y-axis shows the energy harvesting ratio.
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Fig.3 Energy Harvesting Ratio

The following figure, Fig.4 illustrates the proposed approach end-to-end delay analysis, in which the level of proposed
model MAODY delay ratio is comparatively lower than the classical AODV model. In which the x-axis illustrates the
number of nodes and the y-axis shows the delay ratio in milliseconds.
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Fig.4 End-to-End Delay Analysis
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The following figure, Fig.5 illustrates the proposed approach lifetime analysis, in which the level of proposed model
MAOQODY lifetime ratio is raised compared to the classical AODV model. In which the x-axis illustrates the number of
nodes and the y-axis shows the wireless sensor network lifetime ratio.
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Fig.5 Network Lifetime Analysis

The following figure, Fig.6 illustrates the proposed approach energy consumption analysis, in which the level of proposed
model MAODYV energy consumption ratio is comparatively lower than the classical AODV model. In which the x-axis
illustrates the number of nodes and the y-axis shows the wireless sensor network energy consumption ratio.
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Fig.6 Energy Consumption Analysis
V. CONCLUSION AND FUTURE SCOPE

This paper achieves the best results by implementing the new methodology of Fuzzy Assisted Cluster enabled Routing
Model over the wireless sensor network environment in association with the improved cluster based network routing
protocol called Modified Adhoc On-Demand Distance Vector (MAODV). This fuzzy appliance gives more accuracy in
resulting unit as well as the concept of fuzzy improves the overall network performance high. A cluster based routing
association resolves the wireless network related issues such as energy consumption, network overhead, reduced packet
delivery ratio and so on in clear manner. The quoted points of improvement are clearly visualized in the results and
discussion section for better clarification. The total experimental setup is accomplished via a specialized network related
simulation tool, called Network Simulator version 2. The proposed approach of FACeRM achieves a great energy
efficiency level compare to the traditional AODYV approach, in which the detailed view is presented over the figure, Fig-6.
The network lifetime level is also improvised by means of applying the modified routing protocol and that will be
visualized over figure 5. For all the entire scenario of the proposed approach FACeRM and MAODYV achieves better
accuracy in results as well as the energy consumption level is low as compared to the classical routing protocols. In
future, the work is further extended by means of adding some security features such as cryptographic approaches to the
data need to be transmitted from one device to another. By adding such cryptographic principles for transmission
eliminates the source of attacking and even the data is attacked by the intruders or attackers, it will be useless until it will
be decrypted as a plain text. This concept will provide more impact and robust nature to the proposed approach of Fuzzy
Assisted Cluster enabled Routing Model.
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