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Abstract- This Wireless sensor nodes (WSN) are exceedingly
vitality obliged devices. They have restricted battery life
because of different limitations of sensor nodes such as size
and cost, etc. In addition, the majority of the (Wireless Sensor
Network) WSN applications renders it difficult to charge or
supplant the battery of sensor nodes. Therefore, ideal
utilization of node vitality is a major challenge in remote
sensor systems. Clustering of sensor nodes is a powerful
technique to utilize the hub vitality ideally and draw out the
lifetime of vitality obliged (constrained) remote sensor system.
An area based convention for WSN-supporting a vitality
productive clustering, bunch head choice/pivot and
information routing technique to draw out the lifetime of the
sensor system. The clustering convention guarantees are
adjusted size bunch arrangement inside of the detecting field
with the slightest number of transmit-get operations. The
Cluster head pivot convention guarantees are adjusted
dissemination of hub vitality in spite of the non-uniform
vitality necessities of group head and sensor hubs in a bunch
(cluster).
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I. INTRODUCTION

WSN [1], [2], [3] includes of autonomous sensors to
screen physical or environmentally circumstances, for instance,
temperature, sound, weight, and so on and to cooperatively
bypass their information through the system to a fundamental
area. The progression of remote sensor systems was roused
thru military usage, for instance, battlefield supervision;
currently, such systems are exploited as a part of numerous
assembling and customer applications, for example, procedure
observing and control, health checking. [4], etc.

WSN contains of several sensors with limited energy.
All nodes is equipped with a sensing unit to sense the region
and cluster head (CH) to transfer the data to the Base station
(BS) . Sensor nodes cooperate with different node to perform
the sensing data functions, data processing and data transfer.
Therefore sensor nodes will consume more energy, generally
CH. Hence, may be certain CH failure later the start of all
round.

WSN used Clustering strategies to extend the lifetime
of the system. LEACH is the one of these clustering methods
to keep up the vitality productivity of sensors. The method of
selecting hubs with highest residual energy as the group heads
with the supposition that vitality utilization circulate
occasionally between the hubs. CH brings together data from
the nearby nodes and mails it to the BS. But infrequently if
one of these clusters fails, it can’t be detected by the CH or BS.
Non CH and sub CH unmoving throw information to the
unsuccessful CH in every time slot of a frame allocated to
them, hence more energy is consumed

II. HETEROGENEOUS MODEL FORWSN

Heterogeneous Models for WSN changes in view of
the different assets. There are three regular types of asset
(resource) heterogeneity in sensor hubs: computational
heterogeneity, linkage heterogeneity, and energetic
heterogeneity [5]. In computational heterogeneity the
heterogeneous hub has a more capable chip and more memory
than the typical hub. Utilizing a computational power, the
heterogeneous hubs gives complex information preparing and
more term stockpiling (storage). In link heterogeneity the
heterogeneous hub has higher data transmission and long
separation system handset than the ordinary hub. Link
heterogeneity can give a more dependable information
transmission. In energy heterogeneity the heterogeneous hub
is line controlled, or its battery is replaceable. Among over
three kinds of resource heterogeneity, the mostly critical
heterogeneity is the energy heterogeneity due both link
heterogeneity and computational heterogeneity expends more
vitality resource.

A. Objectives of Heterogeneous clustering

• Network lifetime enhancement: The energy
consumed in sending a parcel from the ordinary hubs
to the BS in heterogeneous sensor systems will be a
great deal not exactly the energy consumed in
homogeneous sensor systems. As the size of the
system builds, the distinction in energy utilization
between these two sorts of systems will be bigger.

• Improved response time: Computational
heterogeneity can diminish the preparing latency and
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connection heterogeneity can diminish the holding up
time, subsequently reaction time is diminished. [6]

• Reliable data transmission: With heterogeneous hubs,
there will be less bounce between typical sensor hubs
(nodes) and the sink. Thus the heterogeneous sensor
system may be able get much greater end-to-end
delivery rate than the homogeneous sensor system. [5]

• Clustering Attributes: This segment describes set of
attributes based on which clustering algorithms can
be ordered [6].

B. Cluster Properties

Quite often clustering schemes endeavor to
accomplish a few attributes of the created groups. Such
qualities can be identified with the internal structure of the
bunch or how it identifies with others. The following are the
relevant qualities:

• Cluster count: In some clustering approaches the
arrangement of CHs is settled and thus the number of
clusters. Arbitrary determination of CHs from the
sent sensor hubs, as a rule gives a variable number of
groups.

• Stability: Clustering plan is termed as versatile when
the group number shifts and the hub's connection
changes in the proper way. Else, it is viewed as
settled as sensor hubs don't toggle among groups and
the quantity of bunches (cluster) stays altered all
through the system lifetime.

• Intra-cluster topology: In some bunching plans, there
is an immediate correspondence between a sensor
hub and its assigned CH. However, when the sensor's
correspondence reach is lacking multi-jump sensor to
CH integration is needed here and there.

• Inter-CH connectivity: when the CH does not have
the capacity of whole deal correspondence; the
clustering plan needs to guarantee the likelihood of
building up a multi-jump CH to CH correspondence
course from each CH to the base-station.

• Cluster-head capability: The choose system model
impacts the clustering methodology. The
accompanying characteristics of the CH hub
separates bunching plans:

• Mobility: At the point when a CH hub is versatile,
sensor's participation, rapidly changes and the re-
clustering would be constantly needed. Though, fixed
CH has a tendency to give stable cluster and
encourage better intra-and between group
correspondence.

• Node types: In a few setups a subset of the conveyed
sensors is assigned as CHs though in others CHs are

outfitted with altogether more calculation and
correspondence assets.

• Role: A CH can just in charge of handing-off the
activity from sensor hubs in the group to the BS or
can total information gathered from sensors. It can
act as a BS contingent upon the identified phenomena
or target.

III. CLUSTERING IN WSN

Hierarchical clustering is the effective path [7] to use
the vitality in a productive way. Gathering of sensors that
performing comparable undertakings are known as clusters. In
hierarchical cluster, it contains CH, Regular Nodes and BS.
After the CH is chosen, it gathers the information from the
greater part of its part hubs and totals it keeping in mind the
end goal to take out the repetition. Therefore, it restricts the
measure of information transmission to the BS, subsequently
the remaining vitality level is expanded and system lifetime is
amplified. There are a few key qualities which must be
carefully considered, while planning the clusters in WSN

A. Clustering Parameters

• Number of Clusters: It might be fluctuated by CH
choice calculations. In some cases this tally will be
the foreordained one.

• Intra-cluster Communication: Correspondence
between the consistent hub and CH may be one-jump
correspondence or multi-bounce correspondence.

• Nodes and CH Mobility: Cluster arrangement is
powerfully changed on account of sensor hubs are in
versatility.

• Node Type and Roles: Hubs may be homogeneous or
heterogeneous nature. Homogeneous, all sensor hubs
have the same abilities, for example, same vitality
level, arrangements. In heterogeneous, hubs are
shifted in setups.

• CH Selection: CHs are chosen from the sent hubs in
view of the criteria, for example, lingering vitality,
integration, correspondence, expense and mobility.
CH choice may be a deterministic or probabilistic
way.

• Multiple Levels: In vast systems, multi-level
clustering methodology is utilized to accomplish
better vitality circulation.

• Overlapping: The vast majority of the conventions
don't support for covering of diverse clusters.

B. Issues to be considered in Clustering
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To make a hierarchical structure among sensor hubs
in WSN, it can convey them in a specially appointed way, as it
is not achievable to organize these hubs into bunches' pre -
arrangement. Therefore, there has been a lot of exploration of
methods for making these clusters (or organizational
structures). The clustering sensation, assumes an essential part
in association of the system, as well as can significantly
influence system execution. There are a few key constraints in
WSNs, that clustering plans must consider.

• Limited Energy: Unlike energetic designs, remote

sensor hubs are ―off-lattice, implying that they have

restricted vitality stockpiling and the effective
utilization of this vitality will be fundamental in
deciding the scope of suitable applications for these
systems. The constrained vitality in sensor hubs must
be considered as fitting bunching can lessen the
general vitality utilization in a system.

• Limited Abilities: The little physical size and little
measure of putting away vitality in a sensor node
limit numerous capacities of the node as far as
processing and correspondence capacities. A decent
clustering calculation should make utilization of
shared assets inside of an authoritative structure,
while considering the limitation on individual hub
capacities.

• Application Dependency: Often a given application
will intensely depend on group association. At the
point when planning a clustering algorithm,
application robustness must be considered as a decent
clustering algorithm should have the capacity to
adjust to a mixture of use prerequisites.

IV. CLUSTERING PROTOCOLS

Clustering algorithms can be classified under three
types of schemes. They are heuristic schemes, weighted
schemes, hierarchical schemes, grid schemes. The purpose of
the Heuristic algorithm is to create a reasonable runtime for
setting the cluster. This algorithm functions based on the
performance of the particular cluster. The Weighted scheme
algorithm is based on the selection of the CH. This is a fully
distributed algorithm. The selection of the CH is based on the
combined weight of the individual nodes. According to this,
the node with smallest combined weight is selected as CH.
The performance of the hierarchical schemes is analyzed in
stage by stage manner. That’s, the nodes transmit the data to
the respective CH; the respective CH, then passes the data to
the CH coordinator. The CH coordinator then passes the fused
information to the BS for further processing the information.
By adapting this grid scheme, it is possible for us to improve
the power, energy efficiencies of the particular clusters [8].

Clustering algorithms can also be categorized depend on the
functions performed in which clustering. They are
probabilistic clustering algorithms, unequal clustering
algorithms and fuzzy clustering algorithms. LEACH,
PEGASIS arrive under clustering algorithms probabilistic. The
aim of the probabilistic clustering algorithm is to elect the CH
depend on the probability. Unequal clustering algorithms are
adopted in order to reduce the drainage of the energy in the
nodes that are very close to the BS. The size of the cluster
plays a important role in these algorithms. Energy efficient
unequal clustering (EEUC) algorithm is a good instance for
this method. In fuzzy clustering algorithms two types of
clustering approaches are adopted. They are centralized
approach and distributed approach.

A. Low Energy Adaptive Clustering Hierarchy (LEACH)
Protocol

LEACH is a clustering depend protocol which
reduces energy dissipation in sensor network. The object of
the LEACH is to randomly elect sensor nodes as CH, Because
of this the highest energy dissipation in communicating with
the BS is spread to each sensor nodes in the sensor network
[9].

In order to improve the energy efficiency of LEACH
is improved by two types of clustering algorithms. They are
saving energy clustering algorithm (SECA) and LEACH- C.
In LEACH- C centralized method is adopted. In SECA, the
CH selection is based on the amount of residual energy
present in the node. When the node is having highest residual
energy means, then which node can compete with another
highest residual energy nodes for becoming CH [10].
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Figure 1. Flowchart of LEACH Protocol

B. Hybrid Energy Efficient Distributed Clustering (HEED)
Protocol

The purpose of the HEED is to increase the network
lifetime. This can be done thru distributing energy
consumption of the CH. The clustering process can be
terminated within a scheduled no. of iterations. The CH are
well distributed. The control overhead can be reduced. Two
kinds of clustering parameters are there to elect the CH in
HEED. The first clustering parameter is measuring the amount
of residual energy present in each node. Residual energy is,
the energy present in the node after the consumption of energy
for sensing, processing and communication. The second
clustering parameter is intra-cluster communiqué. The cluster
power phase specifies the no. of clusters in the specific WSN.
The intra cluster communication cost is due to the size of the
cluster, variable permissible power level for inter cluster
communication, cost. Clustering process duration is denoted
by Tcp. This Tcp is the time taken by the clustering protocol
to create a cluster. Tno is denoted as network operation time.
Novel cluster is made each Tcp + Tno seconds. The cluster
radius plays an important role for electing the no. of CH.
Large number of CH is required when the radius of the cluster
is small. The selection of the CH is better when compared to
LEACH.

C. Energy Efficient Clustering Scheme (EECS)

EECS [11] is to progress the data collecting pattern in
a periodic method. Two phases are there in EECS, they are
clustered phase and data transmission phase. In the clustering
stage, the first stage is the CH election phase and cluster
formation phase. In the CH election phase, based on the
node’s residual energy some nodes have been elected for
competition. Then competition takes place between the elected
nodes. COMPETE _Head Messages have been passed by the
nodes who are in the competition. The node who won the
competition sends the HEAD_ AD message to all other nodes.
This HEAD_AD message passing takes place in cluster
formation phase. Each different nodes except the CH node
acts as plain node. The cluster formation takes place based on
the received signal strength between the CH and the plain
node. As soon as the cluster formation phase completes, then
the data transmission phase takes place.

D. Power Efficient Gathering In Sensor Information Systems
(PEGASIS) Protocol

The reason for the LEACH is to minimize the hubs
that are straightforwardly corresponding to the BS. But in
Power-Efficient Gathering in Sensor data frameworks
(PEGASIS), only one hub can have the capacity to correspond
with the BS. That’s, the CH facilitator just passes the data to
the BS. The CH of different groups pass the data to the bunch
head facilitator in a chain way [11]. The data gathered from
every single hub are joined with alternate hubs lastly the CH
hub just transmits the gathered data to the BS. Compensation
of PEGASIS is:

• The separation between the BS and CH has been
diminished when contrasted with LEACH,

• The messages passed on to every hub are 2 (at the
maximum)when contrasted with LEACH,

• In PEGASIS, The energy consumption is uniform,

• The no. of receiving and transmitting data is limited.

The drawbacks of the PEGASIS are

1. The energy level of the CH has not been considered,

2. The data communication to the BS may be terminated in
nature, due the CH alone transport the message to the BS.
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Figure 2. PEGASIS

E. Far Zone Low Energy Adaptive Clustering Hierarchy
(FL-LEACH) Protocol

Major drawbacks in traditional LEACH protocols are
(i) whenever CH is dead, the energy present in the other nodes
are depleted, (ii) there is no reason given for the selection of
CH (random selection) in traditional LEACH, (iii) Size of the
clusters vary from small to big, in order to overcome these
drawbacks another advanced LEACH protocols (FZ – LEACH)
has been considered. In FZ-LEACH (far zone LEACH), a
zone has been constructed in the cluster called far zone (FZ).
This FZ has been created based on the minimum reachable
power. As soon as the construction of FZ is over, within the
FZ zone head (ZH) has been elected. The energy present in the
ZH is highest when compared to other nodes. Generally FZ-
LEACH has been adopted if the size of the cluster is large.
ZHs convey the information to the BS [12]. Fig.4. shows FZ-
LEACH

Figure 3. FZ-LEACH

F. Power Efficient Data Gathering And Aggregation
(PEDAP) Protocol

The PEDAP protocol is appropriate only when the
sensor nodes are homogeneous in nature (nodes having
identical properties) and also the sensor nodes and the BS are
not movable (i.e. stationary in nature). Energy distribution is
uniform in a particular cluster because, the CH has to be
activated throughout that round (alive nature). Due to this
property more energy consumption is needed for CH. But at
the same time, the nodes in the cluster need less energy
because, they may be active during data transfer only. The
Rest of the time, the other nodes may go to sleep mode [11].

Table 1 Taxonomy of Different Protocols in
Clustering

V. LITERATURE SURVEY

Sneha Kamble (2016) et al., We propose an energy-
effective system in which data collection nodes are utilized for
gathering data from cluster head inside the cluster. The
lifetime of the wireless network is improved by forwarding the
data in aggregated format. In last papers if the cluster head or
cluster member is malicious the false data injector was unable
to detect it. In this paper, we propose a system to overcome
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the cons on the previous papers i.e. to find the attacked node
as well as cluster head. The test results demonstrated the
network life as well as accuracy of the network is increased as
well as keeping away attackers from the system by making use
of proposed system [13].

Firoj Ahamad (2016) et al., an approach to prolong
the WSN lifetime using fuzzy logic based selection of cluster
head that provides completely non probabilistic approach.
This method utilizes two fuzzy variables: BS distance and
residual energy of sensor nodes. In this method multi-hop
communiqué is utilized. One CH has the authority to
communicate with the other CH and also with the BS.
Simulation result verifies the proposed approach in prolonging
the WSNs network lifetime [14].

Harsha.P.M (2016) et al., a method for clustering and
cluster head election method using mobile based LEACH-
ERE in wireless sensor environment to increase efficiency of
energy. It provides relation among methods based on lifetime
of the network. On the basis of lifetime of network, it makes
judgment among various methods. Packet delivery ratio get
consider the fix and mobile nodes in each responsible node
[15].

Ravi Teja (2016) et al., an energy efficient other than
a priority depend WSN routing and clustering algorithm for a
several base scenario utilizing Artificial Bee Colony
Optimization with a multi objective fitness function which
takes into account the priority of each sink, energy of gateway,
sensor and distance of sensor node to the gateway which
lessens the energy consumption of the network and make sure
the sinks with more priority accept more packets. The
proposed algorithm has been extensively tested in MA TLAB
and the results are shown in terms of data packets sent to each
sink, the total energy of gateways, the total energy of sensors,
dead nodes in each round and the lifetime of the network [16].

Dan Liu (2016) et al., Compressive sensing (CS) can
diminution the energy consumption and balance the traffic
load throughout the WSN. Because of traffic load balancing
and fault tolerance of the clustering technique, CS is always
combined with clustering for more progress. And hexagon
clustering has certain benefits over other clustering technique
for instance its special structure. Yet, the entire energy
consumption for data group thru utilizing pure CS is still big.
Then the hybrid CS technique was define to achieve more
energy saving, but the performance will reduction and a
biggest amount of redundancy will be produced with the
network scale growing so that the data compression doesn’t
work well. An analytical cellular clustering replica is put
onward to analysis how the special hexagon structure can be

insert with CS for a better performance. Then, on the basis of
hexagon clustering model, a newest technique of hybrid CS is
obtainable, that performs better on power consumption than
other hybrid CS. Extensive simulations confirm that our
technique can decrease energy consumption significantly [17].

VI. CONCLUSION

We have inspected the current condition of different
proposed clustering algorithms regarding vital necessities. A
lifetime of the WSN is dictated by the lingering vitality of the
framework and hence energy vitality is the most important
asset. On the other hand, there is a long way to go and much
work should be finished. Significant consideration is needed in
characterizing clustering methods yielding ideal clustering
algorithm. The comparison has been made in the parameters
lifetime, hopping, data gathering method, and type of data
transmitted. With the observation we conclude that for disaster
management area, and then the information has to be reached
to the BS for processing immediately PEGASIS protocol is
preferred. In other applications, like measuring and analyzing
the information for weather forecasting, continuous
Environment monitoring, etc. protocols as HEED, EECS and
LEACH is useful.

REFERENCES

[1] Chiara Buratti, Andrea Conti, Davide Dardari, and

Roberto Verdone, ―An Overview on Wireless Sensor

Networks Technology and Evolution‖ in Sensors 2009, 9,
6869-6896, 31 August 2009.

[2] Dardari, D.; Conti, A.; Buratti, C.; Verdone, R.,

―Mathematical evaluation of environmental monitoring

estimation error through energy-efficient wireless sensor

networks‖ in IEEE Trans. Mobile Computing. 2007, 6,

790–803.

[3] Akyildiz, I.; Su, W.; Sankarasubramaniam, Y.; Cayirci, E.,

―A survey on sensor networks‖, in IEEE

Communication Magazine, 2002, 40, 102–114.

[4] Lee, D.-S.; Lee, Y.-D.; Chung,W.-Y.; Myllyla, R. ―
Vital sign monitoring system with life emergency event

detection using wireless sensor network‖, in Proceedings

of IEEE Conference on Sensors, Daegu, Korea, 2006.

[5] Liyang Yu, Neng Wang, Wei Zhang, Chunlei Zheng,

―Deploying a Heterogeneous Wireless Sensor Network‖,



IJSART - Volume 3 Issue 4 –APRIL 2017 ISSN [ONLINE]: 2395-1052

Page | 940 www.ijsart.com

IEEE International Conference, 2007.

[6] Vivek Katiyar, Narottam Chand, Surender Soni,

―Clustering Algorithms for Heterogeneous Wireless

Sensor Network:A Survey‖, IJAER, volume1, No 2,

ISSN-0976-4259, 2010.

[7] D K Singh, M P Singh, Shio Kumar Singh ,‖ A Survey of

Energy-Efficient Hierarchical Cluster-Based Routing in
Wireless Sensor Networks”, in International Journal of
Advanced Networking and Applications, Volume: 02,
Issue: 02, Pages: 570-580 (2010).[8]. D. J. Dechene, A. El
Jardali, M. Luccini, and A. Sauer, “A Survey of
Clustering Algorithms for Wireless Sensor Networks”,

[8] I.F. Akyildiz, W. Su*, Y. Sankarasubramaniam, E.
Cayirci, “ Wireless sensor networks: a survey”, Computer
Networks 38 (2002) 393–422,

[9] Huseyin O¨ zgu¨r Tan and I˙brahim Ko¨rpeogˇlu, “Power
Efficient Data Gathering and Aggregation in Wireless
Sensor Networks

[10]V. Loscrì, G. Morabito, S. Marano, “A Two-Levels
Hierarchy for Low-Energy Adaptive Clustering Hierarchy
(TL-LEACH)”, 0-7803-9152-7/05/$20.00 © 2005 IEEE .
pages 1809-1813.

[11]M. Ye, C. Li, G. Chen, and J. Wu, EECS: An Energy
Efficient Clustering Scheme in Wireless Sensor Networks,
National Laboratory of Novel Software Technology,
Nanjing University,China.

[12]Jong-Shin Chen,Zeng-Wei Hong ,Neng-Chung Wang,
“Efficient Cluster Head Selection Methods for Wireless
Sensor Networks”, JOURNAL OF NETWORKS, VOL. 5,
NO. 8, August 2010, pages 964-970.

[13]Sneha Kamble, Tanuja Dhope, “Reliable Routing Data
Aggregation using Efficient Clustering in WSN”, ISBN
No.978-1-4673-9545-8.

[14]Firoj Ahamad, Rakesh Kumar, “Energy Efficient Region
Based Clustering Algorithm for WSN using Fuzzy Logic”,
978-1-5090-0774-5/16© 2016 IEEE.

[15]Harsha.P.M, Kanakaraju.R, “Network Lifetime
Enhancement of Clustering Approach Using Handoff
Mechanism in WSN”, 978-1-5090-0774-5/16/© 2016
IEEE.

[16]Ravi Teja, Dr. S. Indu, “A Priority Based WSN
Clustering of Multiple Sinl( Scenario using Artificial Bee
Colony Algorithm”, 978-1-5090-1022-6/16©20161EEE.

[17]Dan Liu,Qian Zhou,Zhi Zhang ,Baoling Liu, “Cluster-
Based Energy-Efficient Transmission Using a New
Hybrid Compressed Sensing in WSN”, 978-1-4673-9955-
5/16©2016 IEEE


