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Abstract: A flourishing topology control approach, which can extend the lifetime and increase the scalability
for wireless sensor networks, is clustering. The respected criteria for clustering methodology are to select
cluster heads with more residual energy and to rotate them periodically.At substantial movement areas, Sensors
tend to rapidly exhaust their energy resources and die much sooner, leaving behind energy hole and network
segmentation. In this paper, a co-ordinated and proficient clustering idea for vast scale remote sensor network,
the Integrated Distributed Clustering Algorithm (IDCA) is proposed in view of three ideas. Initially, the
aggregated information is forwarded from cluster head to the base station through cluster head of the
followingsuperior layer with shortest route between the cluster heads. Secondly, cluster head is chosen in view
of the clustering element, which is the mix of residual energy and the quantity of neighbors of a specific node
inside a cluster. Thirdly, each cluster has a emergencypreventionnode, which does the capacity of cluster head
when the cluster head neglects to steel away its work in some basicconditions. The key point of the proposed
calculation is to achieve energy proficiency and to extend the network lifetime. The proposed dispersed
clustering calculation is appeared differently in relation to the current clustering calculations LEACH and HEED.
The proposed clustering calculation demonstrates advancement in Network strength, Network lifetime, Packet
conveyance proportion and Link dependability End to end delay and Control overhead is significantly
lessenedin accordance to the simulation results.

Key words: Wireless sensor network (WSN)  Distributed clustering algorithm  Cluster head  Residual
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INTRODUCTION Considering that sensor nodes are normally

Wireless sensor network (WSN) is a gathering of batteries. In this way, approaches to use the restricted
enormous  number  of  smaller, low-power and minimal energy resource shrewdly to amplify the lifetime of
cost electronic gadgets called sensor nodes.  Every sensors networks is an extremely requesting research
sensor node comprises of four important pieces: issue for these sensor networks.
detecting, handling, power and correspondence unit and Clustering [1-5] is an efficacious topology control
they are in charge of detecting, preparing and remote approach, which can extend the lifetime and increment
communications (Figure 1). adaptability for these sensor networks. The mainstream

These nodes unite the important information from the model for clustering procedure (Figure 2) is to choose a
environment and after that exchange the ssembled cluster head (CH) with more residual energy and to turn
information to base station (BS). Since WSNs has many them intermittently. Clustering goes behind a few
benefits like self-arrangement, framework free, adaptation advantages like network adaptability, confining route
to non-critical failure and region, they have a wide setup, utilizing correspondent- data transmission [7]
assortment of potential applications like border security proficiently and extending network lifetime [8-12].
and vigilant, observing nature and anticipating, wild life Clustering goes behind some advantages like network
animal assurance and home computerization, disaster scalability, localizing route setup, uses communication
management and control. bandwidth [7] efficiently and takes advantage of network

positioned in remote areas, it is difficult to energize their



Middle-East J. Sci. Res., 25 (3): 509-510, 2017

503

Fig. 1: Functional block diagram of a wireless sensor node

Fig. 2: Cluster formation in a wireless sensor network

lifetime [8-12]. By the information aggregation process, layer-based clustering calculation is proposed based of
superfluous correspondence between sensor nodes, three ideas: the accumulated details sent from the cluster
cluster  head  and the base station is evaded. In this for the base station through cluster leader of the following
paper, an all around characterized model of circulated higher layer with most brief separation between the
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cluster heads, cluster head is chosen in view of the Ye, Li, Chen and Wu proposed EECS [17], which
clustering variable and the emergency impediment node depends on a supposition that all CHs can discuss
does the function of cluster head when the cluster head specifically with the BS. The clusters have variable size,
fails to carry out its work. The prime point of the proposed those nearer to the CH are bigger in size and those more
calculation is to accomplish energy proficiency and remote from CH are smaller in size. It is truly energy
expand network lifetime. effective in intra-cluster communication and demonstrates

A Review of Existing Clustering Algorithms: expected  for  uniform  energy  utilization  inside  the
Bandyopadhyay  and  Coyle foreseen EEHC [13], which sensor network. It frames unique clusters, with a
is a randomized clustering calculation which arranges the speculating that each cluster can have variable sizes.
sensor nodes into a chain of hierarchy of clusters with a Probabilistic choice of CH is the central weakness of this
goal of limiting the aggregate energy spent in the calculation. Couple of nodes will be abandoned being a
framework, to impart the data assembled by the sensors to piece of any cluster.
the data processing center. It has variable cluster count, Yu, Li and Levy proposed DECA, which chooses CH
the stationary cluster head totals and transfers the in light of residual energy, availability and a node
information to the BS. It is legitimate for broad substantial identifier. It is enormously energy proficient, as it uses
scale networks. The unconventional negative part of this lesser messages for CH choice. The primary issue with
calculation is that, a few nodes remain un-clustered all this calculation is that high danger of wrong CH
through the clustering procedure. determination which prompts the disposing of each

Barker, Ephremides and Flynn proposed LCA [14], packets sent by the wireless sensor node.
which is primarily created to keep away from the Ding, Holliday and Celik proposed DWEHC, which
correspondence collisions among the nodes by utilizing chooses CH on the basis of weight, a mix of nodes'
a TDMA time-slot. It makes use of single-hop plan in this remaining energy and its separation to the neighboring
way, accomplishing high level of network when CH is nodes. It delivers very much adjusted clusters,
chosen haphazardly. The rebuilt form of LCA, the LCA2 autonomous of network topology. A node having biggest
was actualized to decrease the quantity of nodes weight in a cluster is assigned as CH. The calculation
contrasted with the first LCA calculation. The key develops multilevel clusters and the nodes in each cluster
disadvantage of this calculation is that, the single-hop reach CH by relaying through other intermediate nodes.
clustering leads to the formation of more number of The first issue happens because of much energy use by
clusters. a few iterations until the nodes settle in most energy

Nagpal and Coore proposed CLUBS [15], which is productive topology.
executed with a thought to shape overlapping clusters Younis and Fahmy proposed Hybrid Energy-Efficient
with most extreme cluster diameter of two hops. The Distributed Clustering (HEED), which is an appropriated
clusters are made by neighborhood broadcasting and its calculation  which chooses the CH in view of both
union relies on, upon the nearby thickness of the remote leftover energy and communication cost. Essentially
sensor nodes. This calculation can be executed in HEED  was  proposed  to maintain a strategic distance
asynchronous environment without dropping from the arbitrary choice of CHs. Despite the fact that
productivity. The primary trouble is the overlapping of LEACH protocol  is  considerably more energy
clusters, clusters having their CHs inside one hop range productive when contrasted with other grouping
of each other and in this manner both the clusters will calculations, the fundamental disadvantage in LEACH is
crushed and CH decision process will get restarted. the irregular determination of CH. In the most pessimistic

Demirbas, Arora and Mittal brought out FLOC [16], scenario, the CH nodes may not be equitably dispersed
which  indicates  two-fold   band   nature   of  remote among the nodes and it will have its impact on
radio-model for communication. The nodes can commune information  gathering.  HEED convention gets executed
dependably with the nodes in the internal band and in three resulting stages: introduction stage, repetition
unreliably with the nodes that are in the external band. stage and conclusion stage. Introduction stage is the
The main drawback of the calculation is, the phase  in  which  the  underlying rate of cluster head will
communication between the nodes in the external band is be given to the nodes. Repetition stage is the stage in
problematic and the messages have most extreme which until the CH node was found with  slightest
likelihood of getting lost amid communication. transmission  cost,   the   iteration   happens.   On   the  off

a fabulous  change  in  network  lifetime.  EEUC is



1 *( mod1/ )( )
0

p if n G
p r pT n

otherwise

 ∈ −= 


Middle-East J. Sci. Res., 25 (3): 509-510, 2017

505

chance that the node can't locate the suitable CH, then the station. It scatters the operation unit into many rounds
concerned node itself will be chosen as CH. Conclusion and each round comprises of two stages: the set-up stage
stage is the phase in which the determination of CH will and the steady stage. Amid the set-up stage, beginning
be finished. clusters are molded and cluster leader are chosen. All the

The  underlying phase of Threshold sensitive Energy wireless sensor nodes produce an arbitrary number in the
Efficient Network (TEEN)protocol is the arrangement of vicinity of 0 and 1. On the off chance that the number is
clusters. In this component, each cluster member nodes lesser than the edge, then the node chooses itself as the
becomes a cluster head for a particular time interval cluster set out toward the present round. The limit for
referred as cluster period as formulated by Manjeshwar cluster head selection in LEACH for a specific round is
and Agarwal. TEEN convention has been produced for given in condition 1.Gone choosing itself as a CH, the
receptive systems in order to make a move for unexpected sensor node communicates a commercial message which
changes  in  the  detected  traits.  TEEN is appropriate for has its own ID. The non-cluster head nodes can plan an
time basic applications, however not reasonable for evaluation, which cluster to join in view of the quality of
applications where occasional reports are required. the got commercial flag. After the choice is made, each

The primary thought in Power-Efficient Gathering in non-group head node ought to transmit a join-ask for
Sensor Information Systems (PEGASIS) convention is for message  to  the  picked  cluster to go to indicate that it
node to get from and transmit to close neighbors and take will be an individual from the cluster. The cluster head
turns for being the leader for transmission of information molds  and  communicates  a  time  division  multiple
to BS as figured by Stephanie Lindsey and Cauligi access (TDMA) schedule to trade the information with
Raghavendra. This approach disperses the energy stack non-cluster sensor nodes without collision after it
evenly among the sensor nodes. The nodes arbitrarily put receives all the join-request for messages.
in the field, sort out themselves as chain using greedy
calculation. Then again, BS registers this affix and (1)
communicates it to all the nodes.For information
assembling, every node gets the information from one
neighbor, combines its own information and transmits it where p is the favored percentage of cluster heads, r is the
to the next node in the chain. In a given cycle, a basic current round number and G is the arrangement of nodes
token passing methodology is started by the leader to which have not been picked as cluster head toward the
start the information transmission from the finishes of the last 1/p rounds. 
chain. Here the cost is less on the grounds that the The steady stage starts after the clusters are molded
measure of the token is very small. Thus in PEGASIS, and the TDMA timetables are communicated. The greater
every node gets and transmits one packet in each round part of the sensor nodes transmits their information to the
and be the leader at least once in n rounds (n are no of cluster head once per round amid their allocated
nodes). PEGASIS convention has its real applications in transmission space in view of the TDMA plan and in
condition checking. The nodes sense various other time, they turn off the radio with a specific end goal
environmental variables, for example, temperature, to trim down the energy utilization. Be that as it may, the
humidity, pressure and so forth. Every node melds its cluster heads must remain conscious constantly. In this
detected information with the adjacent node. The CH at way, it can get each of the information from the nodes
long last has all the detected information, which it then inside their own clusters.
sends to the base station.PEGASIS convention has its On getting the information from the cluster, the
main application in describing and observing the nature cluster head carries out data aggregation mechanism and
of condition. forwards it to the base station straight-forwardly. This is

An  Evaluation  of Leach Algorithm: LEACH [18] is a specific predefined time, the network will venture into the
well-liked amongst the most all around enjoyed clustering following round. LEACH is the fundamental clustering
components for WSNs and it is considered as the agent convention which forms clustering approach and it can
energy proficient protocol. In this protocol, sensor nodes draw out the network lifetime in examination with other
are bound together to frame a cluster. In each cluster, one multi-hop directing and static routing. However, there are
sensor node is chosen arbitrarily to go about as a cluster still some concealing issues that ought to be considered.
head (CH), which gathers information from its member LEACH does not consider the residual energy to choose
nodes, sums them and afterward advances to the base cluster heads for developing the clusters. Accordingly,

the entire mechanism of the steady state stage. After a
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nodes with lesser energy might be chosen as cluster sorted out into a few layers around the CH. Each clusters
heads and afterward die considerably prior. In addition, are organized into progressive layers and layer numbers
since a node chooses itself as a cluster head just as are assigned out to each clusters. The cluster that is far
indicated by the estimation of the figured likelihood, it is from the base station is assigned as the most minimal
difficult to ensure the quantity of cluster heads and their layer and the cluster closer to the base station is assigned
distribution. Likewise in LEACH clustering calculation, as the most highest layer.
the cluster heads are chosen arbitrarily and thus the The principle characteristic highlight of the proposed
weaker nodes deplete effectively. calculation is that the least layer cluster head advances

To transcend these weaknesses in LEACH, a model just its own collected information to the following layer
of distributed layer-based clustering calculation is cluster head however the highest layer advances all the
proposed, where clusters are arranged into various amassed information from the previous cluster heads to
leveled layers. Rather than cluster heads specifically the base station (Figure 3). Consequently lower workload
sending the aggregated information to the base station, is assigned out to the lower layers yet the higher layers is
sends them to their next layer closer to the cluster heads. allocated with greater workload. The workload assigned
These cluster heads send their information alongside that out to a specific cluster head is directly corresponding to
got from lower level cluster heads to the following layer the energy usage of the cluster head. 
closer to the cluster heads. The aggregate procedure gets So as to adjust the energy usage among the cluster
rehashed, lastly the information from every one of the head, the idea of variable transmission power is utilized,
layers achieve the base station. The proposed model is where the transmission control diminishes with increase
devoted with some costly designs, concentrating on in layer numbers. In LEACH, each cluster head advances
decreased energy usage and enhanced network lifetime of the accumulated information to the base station directly
the sensor network. which utilizes much energy. The proposed calculation

The Proposed Clustering Algorithm: The proposed cluster to the base station bringing about diminished
clustering calculation, the Integrated Distributed energy usage.
Clustering Algorithm (IDCA) is very much conveyed,
where the sensor nodes are sent arbitrarily to detect the Cluster Head Selection: The cluster head is chosen in
objective condition. The nodes are partitioned into view of the clustering element (Figure 4), which is the
clusters with each cluster having a CH. The nodes toss combination of residual energy and the quantity of
the data amid their TDMA time-slot to their individual CH neighbors of a specific node inside a cluster. Residual
which fuses the information to maintain a strategic energy is characterized as the energy staying inside a
distance from excess data by the procedure of information specific node after some number of rounds.
accumulation. The collected information is sent to the BS. This is by and large accepted as one of the primary
Contrasted  with  the current calculations, the proposed parameter  for  CH  choice  in  the  proposed calculation.
calculation has three recognizing features. First, the A neighboring node is a node that remains closer to a
totaled information is sent from the cluster to go to the particular node within one hop distance. LEACH chooses
base station through cluster leader of the following higher cluster head just in light of remaining energy, however in
layer with most limited separation between the cluster the proposed calculation an extra parameter is
heads. Second, cluster head is chosen in view of the incorporated essentially to choose the cluster head
clustering component, which is the combination of appropriated, consequently to diminish the node passing
remaining energy and the quantity of neighbors of a rate.
specific node inside a cluster. Third, each cluster has an The  fundamental  feature  of the proposed
emergency hindrance node, which does the capacity of calculation contrasted with LEACH is that, the base
cluster head when the cluster head neglects to carry out station  does  not include in clustering process
its work in a some conditions. specifically or indirect way. A node with highest

Aggregated Data Forwarding: In a system of N nodes, current round. This is for the most part significant in
every node is allocated with a selective Node Identity versatile condition, when the sensor nodes move, the
(NID).  The  NID just fills in as an acknowledgment of the quantity of neighbors change which ought to be
nodes  and  has  no association with area or clustering. considered however it is scarcely not concentrated in the
The CH will be put at the middle and the nodes will be LEACH clustering mechanism.

utilizes a multi-hop fashion of information sending from

clustering variable is chosen as cluster set out toward the
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Fig. 3: Aggregated data forwarding in the proposed algorithm

Fig. 4: Mechanism of cluster head selection in the proposed algorithm

Alternate Crisis Hindrance Node: In a cluster with less number of nodes, cluster emergency extraordinarily
substantial number of nodes, cluster emergency does not influences the wireless sensor framework. Care should be
influence the general execution of the wireless sensor done when cluster head selection process by applying
network. Be that as it may, on account of network with alternate recovery mechanisms.
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Additionally to the normal cluster head, extra cluster
node is added to the undertaking of auxiliary cluster head
and the specific node is called as emergency block node.
For the most part the cluster breakdown, when the cluster
head fails. In such circumstances, emergency hindrance
node go about as cluster head and recuperates the
cluster.

The primary trademark highlight of the proposed
calculation is that, the emergency block node exclusively
plays out the capacity of recuperation system and does
not include in detecting process. If there should be an Fig. 5: Comparison of Network Stability Rate
occurrence of LEACH, the dispersion and the stacking of
CHs to all nodes in the networks is not uniform by
exchanging the cluster heads periodically.

Thus, there is a most extreme likelihood of a cluster to
be collapsed effectively, however it can be stayed away
from in the proposed calculation with the assistance of
emergency hindrance node.

RESULTS AND DISCUSSIONS

Figure 5 shows the comparison of network stability Fig. 6: Comparison of Network Lifetime
rate with the number of nodes for LEACH, HEED and
IDCA. Initially, with 10 sensor nodes, the network
stability rate of LEACH, HEED and IDCA are 46%, 57%
and 79% respectively. Similarly, for 100 sensor nodes, the
network stability rate of LEACH, HEED and IDCA are
11%, 12% and 37% respectively. Ultimately, the network
stability rate of the proposed IDCA algorithm is better
when compared to LEACH and HEED.

Figure 6 shows the comparison of network lifetime
with the number of rounds for LEACH, HEED and IDCA.
Initially, at 10 rounds, the network lifetime of LEACH, Fig. 7: Comparison of Control Overhead
HEED and IDCA are 12 seconds, 10 seconds and 20
seconds respectively. Similarly, for 50 rounds, the network
lifetime of LEACH, HEED and IDCA are 122 seconds, 132
seconds and 162 seconds respectively. Eventually, the
network lifetime of the proposed IDCA algorithm is
improved when compared to LEACH and HEED. Figure 7
shows the comparison of control overhead with time for
LEACH, HEED and IDCA. Initially, at 10 seconds, the
control overhead of LEACH, HEED and IDCA are 1720
packets, 1320 packets and 1180 packets respectively.
Similarly, for 50 seconds, the control overhead of LEACH, Fig. 8: Comparison of End to End Delay
HEED and IDCA are 3460 packets, 3200 packets and 2160
packets respectively. Ultimately, the control overhead of Figure 8 shows the comparison of end to end delay
the proposed IDCA algorithm is reduced when compared with time for LEACH, HEED and IDCA. Initially, at 10
to LEACH and HEED. seconds,  the  end  to  end  delay  of  LEACH,   HEED  and
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IDCA are 5.7 msec, 5.2 msec and 3.8 msec respectively. Energy Adaptive Clustering Hierarchy (LEACH), is
Similarly, for 50 seconds, the end to end delay of LEACH, described creatively. To overcome the downsides of the
HEED and IDCA are 14.3 msec, 12.3 msec and 6.7 msec current  LEACH  calculation,  a  model   of  dispersed
respectively. Ultimately, the end to end delay of the layer-based clustering calculation is proposed for
proposed IDCA algorithm is reduced when compared to clustering the wireless sensor networks. The proposed
LEACH and HEED.Figure 9 shows the comparison of circulated clustering calculation depends on the totaled
packet delivery ratio with time for LEACH, HEED and information being sent from the cluster to the base station
IDCA. Initially, at 10 seconds, the packet delivery ratio of through cluster leader of the following higher layer with
LEACH, HEED and IDCA are 57%, 67% and 88% most brief separation between the cluster heads. The
respectively. Similarly, for 50 seconds, the packet delivery choice of cluster head depends on the clustering
ratio of LEACH, HEED and IDCA are 22%, 32% and 63% component, which is the combination of residual energy
respectively. Eventually, the packet delivery ratio of the and the quantity of neighbors of a specific node inside a
proposed IDCA algorithm is better when compared to cluster. Likewise each cluster has an emergency hindrance
LEACH and HEED.Figure 10 shows the comparison of link node.The proposed distributed clustering calculation is
reliability rate with time for LEACH, HEED and IDCA. contrasted out from the current clustering calculations of
Initially, at 10 seconds, the link reliability rate of LEACH, LEACH and HEED. The proposed clustering calculation
HEED and IDCA is 20. Similarly, for 50 seconds, the link demonstrates an advancement in Network dependability,
reliability rate of LEACH, HEED and IDCA are 180, 140 Network lifetime, Packet conveyance proportion and Link
and 236 respectively. Ultimately, the link reliability rate of reliability. End to end delay and Control overhead is
the proposed IDCA algorithm is improved when compared enormously reduced according to the simulation results.
to LEACH and HEED.

Fig. 9: Comparison of Packet Delivery Ratio 3. Akyildiz,  I.,  W.  Su,  Y.  Sankarasubramaniam   and

Fig. 10: Comparison of Link Reliability Rate Computer   Science    and    Engineering   Survey,

CONCLUSION AND FUTURE WORK 7. Lianshan Yan, Wei Pan, Bin Luo, Xiaoyin Li and

This paper gives a concise presentation on clustering protocol for wireless sensor networks in the presence
process in wireless sensor networks. A review on the all of distributed optical fiber sensor link, IEEE Sensors
around assessed disseminated clustering calculation, Low Journal, 11(9): 1815-1819.
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