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Abstract - The distribution of various sensor nodes is performed over a specified region in Wireless Sensor Network 
(WSN).Limited processing power, memory, and battery life are possessed by sensor nodes which are of smaller size. The 
lifetime of the system is extended by WSNs with the reduction of the energy consumption due to the limited battery power. 
By balancing the entire nodes for becoming a Cluster Head (CH), the energy application is adapted by the cluster based 
protocols. The performance is enhanced and WSN lifetime is increased by addressing the latest hierarchical routing 
protocols that is on the basis of LEACH protocol which is the main objective of this paper. Therefore, the earlier Node 
Ranked–LEACH is considered as existing in this paper. A network coding rank based technique wherein the overall 
transmissions for a specified period is introduced for reducing the consumption of energy. Depending upon the rank 
procedure, the overall lifetime of the network is improved by this presented method. Within the unpredicted failure towards 
certain CHs within additional LEACH versions, the random process selection is resolved by this method and compared to 
the earlier Node Ranked-LEACH and LEACH protocol’s version, the efficiency, energy consumption as well as lifetime of 
the network are improved by this method. 
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I. INTRODUCTION 
 
A base station (BS) which interacts with various 
WSNs with the help of a radio channel is considered 
by a WSN. The power is consumed in larger amounts 
by the significant functions like transmission and 
reception of data.As the similar overlapped regions 
are sensed by various nodes, it is essential to 
eliminate the redundant information in WSN. The 
utilization of bandwidth in addition to the complete 
consumption of power are reduced by the above 
operation. 
 
Location based, data centric, and hierarchical 
protocols [1, 2] are the variousrouting protocols in 
accordance with the network structure.The local data 
on behalf of the overall nodes which is an essential 
basic in data communication is referred as 
Locationbased protocol. On the basis of the distance 
of the target position, the data is transmitted during 
the consumption of energy.Flooding is referred as the 
transmission of data which is done for targeting the 
entire region of the sensor networks.Therefore, 
various would consume more energy since, every 
single node doesn’t considers the residual energy and 
the accumulative data transmission failure [3-5] is 
caused by it.The transmission of data from the sensor 
node via the intermediate nodes towards the BS is 
referred as Data-centric protocol.In this situation, the 
relay node is the intermediate node that might not 
have data concern.The power consumption is reduced 
by reducing the packets transmitted by the source 
towards the sink. 
In the process of negotiation between the nodes, the 
elimination of the data is performed by redundant 
information and the present stage energy level is 

reported by monitoring the node activities. In the 
Hierarchical routing protocol, the power is saved by 
the usage of the wired networks and the lifetime of 
the networks is extended with the help of power 
consumption in WSN. However, the traditional 
operation within the sensing target region is done by 
the rest nodes, the data is transmitted by using the 
higher energy sensors. The distribution of the nodes 
is done within the groups where control nodes and 
participant nodes [4, 5, and 6]are included in it. 
 
Depending upon the clustering procedure, mainly the 
less energy adaptive clustering hierarchy protocol 
(LEACH) which is depended upon the overall 
lifetime of the network in addition to the initial 
hierarchal energy adapted protocol, the hierarchical 
routing protocol is discussed in this paper.With the 
help of CH rotation procedure wherein the burden of 
power consumption upon a particular is 
improvedcontinuously, the avoidance of thedeath of 
the unexpected nodes could be performed in LEACH 
protocol. 
 
Adefect of LEACH i.e., the procedure of CH 
selection depends upon the probability techniques 
wherein the overhead as well as power consumption 
is increased.The performance of LEACH is effective 
in homogeneous sensor networks and due to the 
failure of the low-residual energy nodes even before 
the failure of high-residual energy nodes, a faintness 
is observed in heterogeneous sensor networks. 
 
The data transmission is organized by arranging the 
WSNs into groups in LEACH and CH controls every 
group. The path cost is saved by exchanging the CH 
role between the cluster nodes in every single cluster. 
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Thus, energy overload may affect the CH and it might 
be disabled in unpredicted duration. Therefore for 
achieving the load balancing within the sensor 
networks, there is a necessity of procedure of CH re-
election amongst the entire nodes. In order to reduce 
the transmission of the overall data, the data packets 
are combined as well as summarized by the process 
of Data aggregation. Within various routing protocols 
[7, 8], the energy productivity as well as data transfer 
optimization are accomplished by using the process 
of Data aggregation. 
 
Earlier to the transmission of the data, the data 
content is mixed by the routers and this method is 
embedded within the network coding theory. The 
multicast traffic is focused by the earlier method on 
the network coding which is completely theoretical. 
In the practical bridge theory, a usual situation of 
unicast traffic, dynamic as well as potentially bursty 
flows, in addition to practical issues that are facing 
the network coding integration within the present 
network stack is addressed by this method. 
 
II. RELATED WORK 
 
LEACH protocol is reviewed by various investigators 
in which the lifetime and power of WSN are saved. 
Thus, the disadvantages are reduced by the beneficial 
features of LEACH versions. The following are the 
versions of LEACH protocols. 
 
An energy energy-efficient clustering algorithm is 
proposed by the author in [9] on behalf of event 
driven, EECED and the entire nodes are assumed as 
stable.In the selection of CH, a factor of operational 
situation is referred as Residual energy. The 
movement of the balanced energy practice is 
maintained by the presented component between 
various nodes for prolonging the lifetime of the 
network and however, BS experiences the additional 
overhead. 
 
The author presented that a genetic algorithm 
grouping system is referred as a LEACH-GA 
protocol in [10]. The node identifier, area information 
in addition to the selection of CHwith respect to the 
CH ideal rate towards the BS is sent by each node. 
The ideal limit likelihood is detected and is interacted 
for arranging in groups by applying the functions of 
genetic calculation by the BS. A preferred CH 
percentage is calculated by producing an additional 
overhead. 
 
TL-LEACH is presented by the author in [11] 
wherein the information out of the additional 
participants is collected by the CH within the cluster 
by means of unique LEACH and it is not transferred 
directly to the BS.In WSN, the optimum energy usage 
is allowed by this.The secondary CHs are selected by 
the additional overhead. In comparison to the 

traditional LEACH, an exceptional energy 
consumption promotion in addition to the 
differentiated lifetime of the system is demonstrated 
by TLLEACH. 
 
The MELEACH-L protocol is presented by the 
author in [12] where amounts of equal energy level, 
immobile as well as randomly distributed are 
possessed by the entire nodes. The residual energy is 
considered for selecting a CH. Although the issue of 
channel assignment amid the cluster groups is 
resolved, the multiple channel utilization is applied 
by increasing economic consideration. Additionally, 
the lifetime of this method is prolonged and the 
efficiency of the energy is enhanced. 
 
With respect to the residual energy, an In Enhanced-
LEACH (E‐LEACH) which is a cost ability 
computation is presented by the author in [13] and the 
CH selection process includes the departure from the 
sink.The calculation of E-LEACH is additionally 
effective as presented in the results. The lifetime of 
the sensor, throughput in addition to the usage of 
sensors power is expanded by calculating E-LEACH 
although the additional overhead is present. 
 
Depending upon the residual energy as the proposed 
distances, an advanced method is proposed by the 
author in [14] in order to select a CH. 
Simultaneously, the dense as well as the slight 
clusters within the similar network are distributed 
enharmonically where it is affirmed that certain nodes 
are filled with additional load compared to the other 
sensors. 
 
The LEACH protocol performance is enhanced by 
proposing a Node Ranked–LEACH (NR‐LEACH) by 
the author in [15].Depending upon the distribution of 
the energy load amid the sensor nodes, the above 
mentioned improvement is observed during the CH 
selection.The overall lifetime of the network is 
enhanced with the help of node rank algorithm.The 
path cost among the nodes as well as the number of 
links among the nodes is considered in Node rank 
algorithm (NRA) for CH selection.A particular 
node’s real weight is reflected by the improvement 
and CH is used to represent it.The selection of the 
random procedure is eliminated by this method 
wherein the unpredicted failure of CHs is caused 
within the additional versions of LEACH. 
 
III. PROPOSED FRAMEWORK 
 
Anovel forwarding architecture named as novel 
enhanced network coding method is introduced for 
WSNs. A coding layer is inserted amid MAC as well 
as IP layers wherein the coding opportunities are 
detected and the transmission of the various packets 
within a single transmission is exploited. The Node 
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ranked-LEACH approach is incorporated by this 
approach. 
 
A. LEACH Protocols 
A hierarchical clustering algorithm is presented by 
Heinzelmon on behalf of the sensor networks. 
Depending upon the round‐based approach, a 
self‐arranging, clustering convention method is 
proposed named as LEACH.An assumption is made 
by LEACH that BS is fixed and an arrangement is 
made from a faraway distance and the overall sensors 
are homogenous and constrained energy source is 
possessed by it. Moreover at an altered rate, the earth 
is sensed by the sensors and could be granted amid 
one another and the BS is used to compare with the 
sensors. Figure 1 shows that the nodes are dealt by 
the assumed LEACH and the energy is distributed 
between the sensor nodes by dividing the nodes 
within the groups and a control node named as CH is 
present in every single node. 
 

 
 

Fig1: Illustration of LEACH protocol 
 
B. I-LEACH protocol 
The distance as well as the residual energy are 
assumed by the authors inimproved LEACH (I-
LEACH) for calculating the decision values and 
average of the 1st order variations of the consumed 
energy and distance.An optimizing equation 3 
wherein additional enhancement upon the packet 
delivery ratio, average delay, throughput, and number 
of nodes alive is referred as ILEACH. The remaining 
nodes out of the overall neighborswithin the coverage 
of the cluster are received by every node at the early 
stages of every single round.Depending upon the 
individual weight, remaining energy and received 
signal strength, the selection of CH is done on behalf 
of the broadcasting of the signal by the sink. 
 
C. Node Ranked-LEACH protocol 
The LEACH protocol’s performance is enhanced by 
it.Depending upon the energy load distribution amid 
the sensor nodes with the help of node rank algorithm 
(NRA) that is implemented for the selection of CH, 
the performance is improved.The distribution of the 
proposed protocol’s procedure is done into various 

rounds.The setup phase is executed by the formation 
of the clusters and the steady‐state phase is 
accompanied later in which the transmission of the 
data is done amongst the CH, BS and cluster member 
nodes. On the basis of the calculation of node rank, 
the selection of the CHs is performed within 
presented approach in thesetup phase.With the 
calculation of individual weight, the selection of CH 
is done depending upon every node evaluation.Within 
thenetworks with higher densities, the LEACH 
protocol possess higher effectiveness and however, 
the large-scale networks possess the constrained 
capability.Received signal strength, residual energy 
on behalf of individual node, as well as link 
connections number using the additionalnodes are the 
three factors that control the node weight within the 
presented method.The consumption of energy is 
influenced by the distance among the sensor nodes 
and BS.The significance of the node which serves 
several nodes effectively within the network is 
reflected by abovementioned factors and the selection 
of one of group of CHs is done. 
 
D. Node rank algorithm 
Setup phase and steady-state phase are the two phases 
obtained by the division of the node rank procedure 
where the clusters are organized and the data 
transmission is done towards the BS.Whetherthe role 
of CH or a cluster member is played by the node or 
nor is done in setup phase.Depending upon the node 
rank algorithm (NRA), the CH is selected.Equation 1 
is used to calculate the Node rank score for node i, 
NR (ni) and the set of neighbours for the k, 𝑑 is 
NH which is the distance of outward link edges out of 
the node j towards node i, PO(ni) represents the 
current energy of node i , and the damping factor is 
𝛼.Various damping factors (𝛼) that confirms a 
suitable factor of0.85 is verified by the recent 
investigations which is presented in the social 
network of Twitter. 

NR(ni) = PO(ni)* 𝛼 *∑ 𝑁𝑅 𝑛
∑ ∈

 + (1-𝛼) 

……………….. (1) 
Whenever it is interlinked or pointed with one 
another, a node is assumed very significant.The 
assignment of every single node is done as 1 by the 
initial rank node.In accordance with the iterative 
algorithm equation 1 till the convergence score is 
arrived, the calculation is repeated on behalf of every 
single iteration. Excluding the definition of final 
value for node rank (NR) on behalf of additional 
nodes, the node rank is calculated. The achievement 
of a final value’s closer weight is done in each 
iteration. 
 
E. Network coding method 
The network coding theory is based by this work 
wherein the routers are allowed for mixing the data 
content within the packets earlier to the transmission. 
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The multicast traffic is focused and the previous 
method is performed completely theoretically. In the 
practical bridge theory, a usual situation of unicast 
traffic, dynamic as well as potentially bursty flows, in 
addition to practical issues that are facing the network 
coding integration within the present network stack is 
addressed by this method. 
A Network coded rank (NCR) based approach is 
introduced that reduces the consumption of energy in 
addition to the various transmissions for a given 
duration.A novel forwarding architecture on behalf of 
wireless mesh networks is referred as NCR.A coding 
layer is inserted amid MAC as well as IP layers 
wherein the coding opportunities are detected and the 
transmission of the various packets within a single 
transmission is exploited. The extended band width is 
saved by NCRcompared to the previous 
examples.The distributed wireless medium nature is 
independently exploited by NCRand every single 
packet is broadcasted within a smaller neighborhood 
around the respective path.The overhead packets for a 
shorter duration is stored by every node. Moreover, 
the details regarding the packet transmission is 
explained by it.The details regarding the neighborsis 
applied by a node that has transmitted a packet for 
performing the opportunistic coding.The node XORs 
are the various packets and are transmitted by means 
of a packet whenever every single next hop that is 
proposed contains sufficient data for decoding the 
packet that is encoded. 
 
A novel forwarding architecture on behalf of wireless 
mesh networks is referred as NCR. A coding layer is 
inserted amid MAC as well as IP layers wherein the 
coding opportunities are detected and the 
transmission of the various packets within a single 
transmission is exploited. 
3 major methods are incorporated in NCR: 
 
(a) Opportunistic Listening 
A transmitting medium that creates various 
opportunities on behalf of the nodes for overhearing 
the packets whenever it is fitted by Omni-directional 
antenna is referred as Wireless.The NCR is set on the 
mode of promiscuous and the entire communication 
across the wireless medium is snooped by it and the 
overhead packets are stored by it for specified time T 
(the default is T = 0.5s). Additionally, the reception 
reports are broadcasted by every node regarding the 
storage of the packet.The data packets are annotated 
whenever the node starts transmitting in order to 
forward the reception reports.The reception reports 
are transmitted withinspecific control packets by a 
node in which no data packets are present. 
 
(b) Opportunistic Coding: 
A problem is raised regarding the packet coding 
through which the throughput is increased. Although 
various choices are available, increasing the native 
packets within a single transmission is the major 

objective and however it is made sure that the 
sufficient data for decoding the native packet must be 
possessed by every single next hop. 
 
(c) Learning Neighbour State 
The details regarding the packet storage within the 
reception reports is announced by every single node 
as mentioned before.During the collision as well as 
serious congestion, the reception reports might be 
disappeared and during the light traffic, they night 
reach very lately afterwards the decision that is made 
regarding the suboptimal coding. Thus, a single node 
could not directly depend upon the reception reports 
and sometimes needs to estimate the availability of a 
specific packet in a neighbour. 
 
IV. EXPERIMENTAL RESULTS 
 
4.1 Description of the simulator 
The original LEACH, LEACH-E, E-LEACH, I-
LEACH, NR-LEACH, and our proposed protocol 
(NCR-LEACH) execution is assessed by using NS2. 
1000 x 1000m of area is size of WSN range. 0.5j of 
underlying energy is approved by each node and on 
behalf of every single round, a variation of 0 to 20 
i.e., 20% is witnessed and the efficiency as well as 
lifetime of the network are evaluated by using the 
presented metrics. The system parameters which are 
utilized in the simulations are presented in Table1 and 
is 20s of time is needed. The data aggregated with the 
sensor nodes which is the deferral tolerant data is 
accepted for simplifying the mobile sink scheduling 
and it waits till the mobile sink arrives for lifting 
them. 
 

PARAMETER VALUE 
Application Traffic CBR 
Transmission rate 512 packets/0.1ms 

Radio range 250m 
Packet size 512 bytes 

Initial energy 100j 
Simulation time 20s 

Number of nodes 21 
Area 1000x1000 

Routing methods 
NCR-LEACH, NR-
LEACH, LEACH 

Routing protocol AODV 
Table1: System parameters 

 
4.2 Evaluation metrics 

 

 
Fig2: Network deployment 
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Fig3: Broadcasting process in network 

 

 
Fig4: Cluster head selection 

 

 
Fig5: Data communication process 

 

 
Fig6: sender to receiver through traffic protocol 

 

 
Fig7: Cluster formation setup 

 
Fig8: cluster head selection based on Rank and distance 

 

 
Fig9: Hop node data table 

 

 
Fig10: Transmission table 
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Fig11: Trace file of network process 

 
Figure 2 shows that, all nodes deployed in the 
network with topology values. Figure 3 shows that, 
all nodes participate and broadcast throughput 
proposed network. Here AODV routing protocol 
measures the data and applied for process of the 
network. Figure 4 shows the accessing of clustering 
and then cluster head selection. Figure 5 has indicated 
communication between cluster members and cluster 
heads. Figure 6 represents about the data 
communication between sender and receiver via 
traffic protocol. Figure 7 shows and represents the 
cluster file setup. In figure 8, details about CH 
selection, distance and rank calculation from node to 
node for clustering process.  Figure 9 shows and 
represents the hop to hop neighbor table. Figure 10 
shows that transmission file of the network. In this 
figure it shows about source node, destination node, 
and time. InFigure 11 we measure all attributes and 
values along with time duration setup which we can 
see in trace file. 
 

 
Fig12: End to End Delay 

 
Fig13: Energy consumption 

 

 
Fig14: Network Performance 

 
In Fig 12, graph shows and represents about end2end 
delay and it shows a simulation time versus delay. 
The performance of Network coded rank based 
approach improves delay time it means decreasing 
the delay between communication nodes while 
comparing with Node rank algorithm and LEACH.  
Fig 13 shows and represents energy consumption and 
it shows a simulation time versus energy. The 
performance of Network coded rank based approach 
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improves energy values comparing with Node rank 
algorithm and LEACH. Fig 14 shows and represents 
throughput and it shows a simulation time versus 
throughput. The performance of Network coded rank 
based approach improves the network performance 
comparing with Node rank algorithm and LEACH. 
 
V. CONCLUSION 
 
An efficient method which involves the overall 
lifetime of the system, scalability as well as energy 
effectiveness within WSNs is referred as 
clustering.The lifetime of the network is enhanced by 
adopting anefficient protocol called as Low energy 
adaptive clustering hierarchy protocol.By providing 
equivalent opportunities for the entire nodes for 
becoming a CH, the energy utilization is balanced by 
clustering‐based protocol.A novel LEACH protocol 
named as Node Ranked–LEACH (NR‐LEACH) 
which is improved for enhancing the overall lifetime 
of the network depending upon node rank (NR) 
algorithm is presented in this paper.For the selection 
of a CH, the path cost amid the nodes as well as the 
links among the nodes are considered by node 
rank.On the basis of leach protocol (NCR-LEACH), a 
network coding rank based LEACH protocol is 
presented in this paper. The lifetime of the sensor, 
consumption of energy as well as throughput are 
increased and the delay of the network is reduced by 
this method.Compared to the earlier methods, 
effective outcomes are produced by the proposed 
method as presented in the outcomes. 
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