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ABSTRACT-Wireless Sensor Networks consists of few to langmlmer of nodes where each node is connected
with a sensor which is known as sensor nodes. Aasemode in WSN is capable of gathering informatow
communicating with other nodes connected in netaio8ensor nodes are also used to transmit thecsdatz
effectively between the connected nodes in wsn. Budimited number of energy in sensor nodes data
transmission is not effective. Some kind of rouforgtocols are used to transmit data effectively enbalance
the energy. There are various routing protocolks LEACH, DWEHC, HEED, EEUC, EEHC, PANEL, UCS,
EECS, etc., are used to balance energy of senstesndn this paper, the focus is mainly over thelstof
hierarchical based routing protocols for wirelesssor networks which prolongs the network lifetiofievsn.

Index Terms- Wireless Sensor Networks, Energy balance, ClustéadiiNetwork Lifetime

1. INTRODUCTION used by routers to determine the paths betweensnode

The Wireless Sensor Network (WSN) is built ofglO V\.Ihlch theé Sh.OU|d forwalrd patk:)ketsdtowards Its
"nodes" — from a few to several hundreds or eve estinations. Routing prqtocos are based on twesy
uch as protocol operation and network structure. |

thousands, where each node is connected to one [or . . .
T L Is paper, hierarchical based routing protocoks ar
sometimes several) sensors. Energy Balancing is Maliscussed

challenge faced by wireless sensor network. leiy v
complex in WSN due to the nature of sensor nod 1 Leach
which works on battery powered devices contains le§" ™

number of energy. Due to limited number of energy iLEACH stands for Low Energy Adaptive Clustering
nodes a routing protocols are used to balance gnergierarchy which is developed for sensor nodes which
The main characteristics of WSN include poweare used to monitor the communication between the
consumption for nodes such as ability to overcomeodes. LEACH protocol is the first type of
node failures, mobility of nodes, ability to adagith  hierarchical routing protocols. The data packetsnfr
environmental conditions and ease of use the each individual node must be sent to a cebtsé
station, which it is located far from the sensor
networks, through which the user can access the dat
There are several properties for protocols on these
. : o types of networks that can use 100's - 1000's dés0

© AIr poIIupon mon|-tor|ng maximize the system lifetime, maximize network

* Forestfire detection coverage and to use uniform, battery-operated nodes
* Landslide detection The LEACH Network is considered to be a
Water quality monitoring dynamic clustering method. This network is made up

. . of number of nodes and some nodes are said to be
Wireless Sensor Networks deals a main drawback ster head in its sensor networks. LEACH is said

of energy loss. Some types of routing protocols afg, 4ynamic because the cluster head is randomly
used to overcome the drawback of energy 10Ss in WSEpjected according to the energy of nodes. The basi

By implementing such protocols energy efficiency isnethod of LEACH is based on two steps. They are
gained and performed with less amount of energy los  ; Setup phase: Based on cluster head selection
which helps to send packets between nodes for and cluster formation.

communication. Routing protocols extends the Seady-state phase: Based on collection of
network lifetime. data and delivering the data to base station.

Some applications of WSN are as follows:
* Process Management
e Health care monitoring

2. RELATED WORK

This paper contains the study of some different
routing protocols available in wireless sensor
networks. A routing protocol is a set of rules whis
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participate in the cluster-head selection or nbta |
sensor node has decided to join to the cluster head

+— Frame —> selection process, then it becomes a tentativeerlus
Cluster Formation ISlm for nodei ISlot fornodei head. Tentative cluster head in local regions
> participate in order to become an actual clustadhe
+— Setup >4 Steady-state + Time

This selection is based on the residual energyaofi e
tentative cluster-head. After cluster-head electi®n
done, the remaining sensor nodes join to the doses

) ) cluster.
LEACH protocol is self-organized and self

adaptive. LEACH uses each round as unit. Each round The mechanism of EEUC is, in the network
is maintained for reducing unnecessary energy lost
due to data transmission. The cluster head isteelec
from a set of nodes in the basis of energy of eac
node. A cluster head change for each round acaprdi
to its energy efficiency .In LEACH protocol cluster
heads is not only responsible for communicatiol
between nodes and base station. It also resporisible
data fusing .The following figure represents akihet
LEACH protocol cluster formation

/ BASE STATION (SINK) \

Cluster of Nodes

Fig. 1 LEACH Protocol phases.

O Sensing area

® Chuster Head

@ Base Station

Fig.3 Overview EEUC Mechanism

formation stage, the base station broadcasts #"hel
message to all nodes at a specific power level. By
using this way each node can -calculate the
approximate distance to the base station baseteon t
@ Cluster Head received signal strength from the nodes. It nobalo
k?ommcﬂmdes helps the nodes to select correct power level to
Fig.2 LEACH Protocol cluster formation communicate with the base station, but also hetps u
to produce clusters of nodes in unequal size. An
overview of the EEUC mechanism follows as shown
2.2. Eeuc in the fig3 , where the circles of unequal size
represents the clusters of nodes in unequal side an

EEUC is defined as Energy-Efficient Unequa ' . .
Clustering protocol. EEUC is strongly based O#grev\f;?;filﬁgamg[lhgogluster heads illustrates thetinogp

distributed unequal clustering algorithm where
cluster-heads are elected based on the high résidge% Eecs
energy of its neighbor and its distance to the base™
station (BS).To address the difficult problem, EEUGAn EECS stand for Energy Efficient Clustering
divide the nodes into the cluster with unequal ,sizéscheme (EECS) is developed for network lifetime
and cluster closer to the base station have smalleased on clustering algorithm. In which clusterdsea
sizes that those father away from the BS becauwse tbhallenge for the ability to raise to cluster hdada
node could not communicate directly to the BS due tgiven round. This competition involves candidates
the limited transmission range. Each node is asgsignbroadcasting their residual energy to nearby
by competitive range. This competitive rangecandidates. If a given node does not find a nodk wi
decreases distance to the base station. This rigsulthigh residual energy, then that node becomes geclus
that the clusters closer to the base station amlesm head. Cluster formation is different than that of
in size thus the CH will consume less energy duringEACH. LEACH forms clusters based on the least
intra-cluster communication and can preserve modstance of nodes to their corresponding clustexdhe
energy for inter-cluster communication. EECS extends this algorithm by dynamic sizing of
EEUC algorithm is also used as an clusteringlusters based on cluster distance from the base
algorithm, because when each cluster round ®&tation. By using this algorithm it results to aslkBes
created, each node generates a random numitee problem that which clusters are at a highegean
between 0's and 1's to decide which node is gaing t
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from the base station requires more energy for Therefore, when selecting a cluster, a node will
communicating with closer. communicate with the cluster head that yields the
lowest intra-cluster transmission cost. The intra-
cluster transmission cost is measured using the
in better resource usage and extended network "ﬁverage M'T'm;frrp ieMalng]’aplllt);h Power (AMF;P) I
time. EECS is a LEACH-like clustering strategy,m?"’.lsuremen' € IS the average of a
where the network is partitioned into a set of @ts minimum power levels required for each node within
: : a cluster range R to communicate effectively wité t
with one cluster head in each cluster group: .
gro p%lyster head. The AMRP of a node i then become a

Transmission between cluster head and BS is dire ) o
In the network deployment phase, the BS broadcadiiéasure of the expected intra-cluster communication

a "hello” message to all the nodes at a definite/aro energy if this node is elevated to _cluster head.
level. By this way each node can compute thgtlhzmg AMRP as a second parameter in clusterdhea

approximate distance to the BS based on the rai:eiv?}elecuon is more efficient then a node selecting t

signal strength. It helps nodes to select the mopgearest cluster head
power level to communicate with the BS. Also this
distance is used to balance the load among cluster
heads. In cluster head election phase, well digih Hierarchical based routing protocols are said tabe
cluster heads are elected with a little controldm® one of the most efficient routing protocols in Wiss
it. And In cluster development phase, a weightedensor Networks (WSN) due to its higher energy
function is introduced to form load balanced cltste efficiency, network scalability, and lower data

retransmission. In this paper we have take a sunfey
2 4 Heed the current state of proposed hierarchical routing

protocols, specifically with respect to their povesrd
HEED is known as a Hybrid Energy-Efficient reliability necessity. In wireless sensor networtks
Distributed Clustering based on multi-hop clustgrin energy limitations of nodes play a critical role in
algorithm for wireless sensor networks. It focusas designing any protocol for implementation. Finally,
efficient clustering by proper selection of clusteive summarize hierarchical based routing protocols
heads based on the physical distance between nodegovered in this survey stating their strengthsxierd

the network lifetime.

This algorithm ultimately improves the
distribution of energy throughout the network, ascu

Conclusion
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