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Abstract: Wireless sensor network is built of autommous The Swarm intelligence is emergent lextive

‘nodes’, from a few to several hundred, where eacmode is intelligence of groups of small agents. It is locdéraction of
connected to one sensor. Sensor-node is a node invaeless  many simple agents to achieve a global goal. Swarm
sensor network that is capable of performing sens® yeliigence (SI) is the collective behavior of detralized,
information, processing and - communicating with  othe oot i anized systems, natural or artificial. Tewncept is
connected nodes in the network. Sensor deploymerst the major - - . .
concern, when considering the network coverage areand life- empl_oyed in work on artificial _'me”'gence' The_pfmssmn
time of network. So with this by using bio-inspiredoptimization ~ Was introduced by Gerardo Beni and Jing Wang ird19Bhe
behavior techniques are called as Territorial Predair Scent S| algorithms have characteristics are of cap#slipf self
Marking Algorithm (TPSMA) is used for placement of snsor  oOrganizing systems, adaptation to the changingitiond, self
node schemes in terms of coverage ratio, networKditime by this  healing and local decision making. Using swarmlligience
energy efficient network can be achieved. This isased on the \we can achieve more throughput, data transmissioth a
certain factors such as food resources. Sensor nouéll identify — pears”and dogs can be defined as predators thaistantly
its monitored location based on their marked terribries that defend a specific area against animals from othecigs. The

imitate the scent-matching behavior in TPSMA. The . is based in f h foeso
performance of the proposed technique improved andbetter as territory IS based on certain factor such as foesources.

compare to other Swarm Intelligence technique. WSMeployed ~ Most territorial predators use scent marking toidaté the
with the proposed sensor node placement scheme conws lower ~ boundaries of their territories which are also pigya role in
energy and is expected to provide longer lifetimen this paper  territorial maintenance and as information sites éther
we focus on surveying various sensor node placemerthat were  members of the population [13].
discovered till now and their uses to WSN systemét the end of Sensor Node measure physical data ofnpetex to be
this paper we highlighted future work of this paper monitored. In wireless sensor network, all dathected by
sensor are forwarded to a sink node has a greatcimm
energy consumption and lifetime of WSNs. Node cxtesof
component controller , memory ,power source , SENso
1. INTRODUCTION transceiver . More energy required_ for data g:ommn'rdp
than any other process. Power is stored in basdtede
Spatially distributed autonomous sensor, which comigate  capacitors.
wirelessly, form a Wireless Sensor Network (WSNhisT
network monitors physical or environmental conditcsuch 2. DISTRUBUTED SENSOR NETWORK
as temperature, pressure, sound and pass thehdatigh the
network to the location. A central gateway is dlleigh
energy communication node that collects data frbreemsors
and sends them to the central computer, where #rey
processed. The topology of wireless sensor netwarkvary
from star network to advanced multihop wireless mmes
network. The propagation technique between hopghef
network can be routing. Main aim is to minimize gensors
and energy consumption of the network. Wireless@enare
highly distributed networks of small, light weightireless
nodes. A node does the function sensing, procesaiy
communication. Applications are constant monitoriagd
detection of specific events. Military, battle fieturveillance,
home appliances and patient monitoring.

Key Words: Territorial Predator Scent Marking Algori thm, SI,
WSN, Sensor nodes etc.

If a centralized architecture is used in sensowok. And if

central node fails, then entire network will cobap however
the reliability of the sensor network can be ineszhby using
distributed control architecture. Distributed cohtis used in
WSNs for the following reasons —

1. Sensor Nodes are prone to failure.

2. Better collection of data.

3. To provide nodes with backup in case of failofeentral
node.

We are using different prot@caind algorithms
need to address the following issues—1.Life time
maximization. 2. Robustness and fault toleranad &nSelf
Configuration. Position of nodes affects differ@atrameters
of the WSNs. The most important parameters, whiatieh
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been investigated in literature, are power consignpt 4. OVERVIEW ON VARIOUS SENSOR NODE
Network coverage, Network life time, network continty. PLACEMENT TECHNIQUES

Several algorithms have been proposed for optimizirere

parameters. Sensors are classified into two cetegoactive 4.1 Genetic Algorithm for Energy Efficient and Coverage-
sensor and passive sensor. Active sensors actrelye the Preserved Positioning in Wireless Sensor Networks
environment. Example radar sensor, they need aomii

energy from power source. Passive sensor sensesdale Romoozi, M et al [1] invented designing sensor networks.
without actually manipulating the environment byti&  This paper brings a new idea for the positioningiodes in a

probing and self powered. wireless sensor network. The sensors communicdte egich
other to transmit their data to a high energy comigation
3. BRIEF INTRODUCTION OF TPSM ALGORITM node which acts as an interface between data miogeanit

d and sensors. Optimization of sensor locations se@&@l to
provide communication for a longer duration. An rgye
efficient layout with good coverage based on Geneti
algorithm is proposed here. During the process of
optimization, sensors move to form a uniformly disited

Optimum sensor node placement in a monitored areadde
for cost-effective deployment. The positions of sennodes
must be able to provide maximum coverage with longe
lifetimes. This paper proposed a sensor node plagem
technique that utilizes a new biologically inspigatimization o : ; .
technigue that imitates the behavi?)ur 0¥terr?&$|n;dators in network. The two objectn{es taken into consideratiare
marking their territories with their odours, knowas territorial coverage and I|f.et|me.. Basically a set of ne_tvycakobts are
predator scent marking algorithm (TPSMA).The TPSMAObta'nEd' The §|mglat|on res_ults also exhibit inverent of
deployed in this paper uses the maximum coverajgcte perfo_rmance with increase in number of generationshe
function. A performance study has been carried byt algorithm.

comparing the performance of the proposed technigtiethe i

mini max and lexicographic mini max (lexmin) sensmde 42 Energy Aware Node Placement Algorithm for Wireless
placement schemes in terms of coverage ratio afidromity. ~ Sensor Network

Uniformity is a performance metric that can be uged

estimate a WSN lifetime. Simulation results showttthe Kirankumar Y et al [2] designed a wireless sensor
WSN deployed with the proposed sensor node placemefommunication technology allows random participatiof
scheme outperforms the other two schemes with dargeé€nsor nodes with particular applications to taie in the
coverage ratio and is expected to provide as |dagnhe as netWOfk, which results in most of the uncovered udation

possible. area, where fewer nodes are located at far distaritke
Advantages: drawback of such network would be, additional epeis
1. Balanced time delay. spent by the nodes located in a pattern of dersgiém, using
2. No Interference. more number of nodes for a smaller distance of
3. Coverage area is enhanced. communication adversely in a region with less numbe

One of the ways in provisioning maximum coveragehwi nodes, additional energy is again spent by thecsonode in
longer lifetime is through the use of some sortwifeless Order to transmit a packet to neighbors there agsimitting
sensor network (WSN) deployment mechanism. Thiskman the packet to reach the destination. The proposetk s
done by utilizing an effective planning mechanism i intended to develop Energy Efficient Node Placement
arranging the limited number of sensor nodes. W@Ndrget ~ Algorithm (EENPA) in order to place the sensor node
monitoring applications such as landslide monitgriforest ~ €fficiently in simulated area, where all the nodes equally
fire detection and precision agriculture can belémented located on a radial path to cover maximum area at
with a fixed number of sensor nodes that are deuloyp €quidistance. The total energy consumed by eache nod
monitor one or more locations within a monitoregaarFor ~compared to random placement of nodes is less kindia
cost-effective deployment, it is critically imponta to equal burden on fewer nodes of far location, having
determine opt|ma| locations for these sensor nodds distributed the nodes in whole of the simulatiosaarThere by
locations of the sensor nodes Strong|y affect tlnergy CalCUIating the network lifetime which also proves be
consumption, operational lifetime, and sensing caye. efficient as compared to random placement of notesce

Thus, careful sensor node p|acement is needed. &drabval. ianeaSing the network lifetime too. Simulatiorbisen carried
stated that there is a trade-off between energguwmption of ~ out and results are obtained on per with randoroeptent of
sensor nodes and network coverage. Closer sensesmill ~ nodes with EENP algorithm. Simulation results shdtat
reduce the energy consumption but the network emeewill ~ With the help of node placement algorithm energy
become smaller. This scenario has attracted nurserogonsumption of nodes with proposed algorithm of enod
research works on WSN sensor node deployment. optimization using circular deployment are less pamad to

random deployment of node, this definitely helpirtorease
the network lifetime. Work can be extended to coraphe
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network lifetime by placing the nodes in trianguéer well as
hexagonal pattern. Best pattern then can be eealuat

4.3 Sensor Placement for maximizing Life Time per
unit cost

Yunxia Chen et.al [3] discovered the Life time peait cost,
defined as the network lifetime divided by the nemlof
sensors deployed in the network, can be used tsuredhe
utilization efficiency of sensors in a wireless sennetwork
(WSN). Analyzing the lifetime per unit cost of adar WSN,
we find that deploying either an extremely large am
extremely small number of sensors is inefficientenms of
lifetime per unit cost. We thus seek answers tofdfiewing

qguestions: how many sensors should be deployecawdto
deploy them to maximize the lifetime per unit cd$timerical
and simulation results are provided to study thinogd sensor
placement and the optimal number of deployed senothis
paper, we analyzed the lifetime per unit cost of ement-

transmission consumes more energy than processiag
routing algorithm avoids this by only sending updhtto
neighbors, when a critical event occurs(e.g thgescenergy
dropping to zero) with the objective that this tygfeevents do
not impact negatively in the network. The selectifra path
is based on the neighbor with fewer hops and lessgmone
concentration, to avoid overusing of a route, hlb theing

evaluated by each nodes own processing. This pedpos

routing algorithm addresses three critical problém&/SN'’s
first one optimized use of energy, second one tefeof the
best path to transmit a packet and third one eximusf
shorter paths, all at the same time. Generally dacket
transmission the shortest path is preferred, but tiig
approach few nodes will exhaust their energy. Areldthers
will be barely used, reducing the coverage arethefWSN
and impacting negatively on its performance argtilife [12].
And “Maximum life time routing in WSN”". By studyinthe
behavior of ant colony [13], it is clear that ph@eme plays an
important role for its society describing pathstthave been

driven linear WSN. We found that deploying eithem a used frequently when searching for food. Implementihis

extremely large or an extremely small number ofsee is
inefficient in terms of lifetime per unit cost. Weus optimize
the number of sensors to be deployed and theiepiaat for
maximizing lifetime per unit cost. We found thatetlast

behavior into the WSN nodes will helps to preventrasing
paths by checking initially the pheromone concditrapath
has and thus avoiding the creation of isolatechddain the
WSNs. As choosing the shortest path will exhausinaturely

sensor should be placed as close to the gatewag asd the nodes, and choosing the longest will createesinable

possible to reduce the reporting energy consump#anthe
path loss exponent increases, the distance betagtent
sensors approaches uniform. We also found thabphienal
number of deployed sensors increases with the eueivial
rate and decreases with the sensing power corngmp

4.4 Dynamic sink node placement using PSO

R Alageswarm et al [4] explained as the energylaa in
sensor nodes used in WSN is limited, the primagu$oof
WSN applications is to maximize the network lifenéi by
using the energy efficiently. Hence making a goa# wf
energy is important in WSN application.There achtéque to
utilize the energy in an efficient way. One suathtd@que is to
place the sink node is by Particle Swarm OptimaratiThe
initial constraints in finding optimal Base-Statitwtations in
two tiered wireless sensor networks using PSO elexed by
application node dynamically on Euclidean distaread

long delays. So both extremities are not optiomal middle
solution is required for routing purposes. That'aimreason
why reason why pheromones are addressed the problem
In this algorithm, pheromone concentration measutes
number of times traffic has passed through a nadé,hence
is used to calculate the energy content of thaenethce the
estimated remaining energy of a node is proposimnaverse
of pheromone concentration. This guarantees thatntlit's
pheromone or energy algorithm will always have haot
options to route the packets , which depends uptn
pheromone is to prolonging lifetime of WSN, whikes less
hop numbers into consideration, Choosing the nedtsless
pheromone concentration. Which kernel idea is takéss hop
numbers into consideration, choosing the nodes \ts
pheromone concentration as next hop to avoid soockesh
prematurely deplete their energy because of ovestishort
routes, with the aim of balancing global energystonption.

probability communication between the nodes andk sin4.6 Routing based on sensor grouping for energy efficient

through the application nodes using query-driverdehcof
WSN. PSO is used to extend the life time of theiapfion. In
this finding the ant optimized location for sink d® using
PSO.

4.5 Greedy routing algorithm for WSNs
Luis Daniel Samper Escalante et al [5] presentecermargy
consumption is crucial. Routing plays a very higierfor
energy optimization, as taking less hop numbersliysieads
to a better performance. And is inspired by the kwior the
field of swarm intelligence. Based on the

Ammar Hawbani et al [6] proposed the wireless nekwo

system due to the limited communication range 0SNVthe
sensor is unable to establish direct connectiortho data
collection station, therefore the collaborative kvof nodes is

highly necessary. The data routing is one of thestmo

fundamental processes exploring how to transmia dieim
the sensing field to the data collection statioa the least

possible number of intermediate nodes. This papdresses

the problem of data routing based on the sensanspgrg; it
idea thatprovides a deep insight on how to divide the sengira
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network into separate independent groups, and how t

organize these independent groups in order to nihken
work collaboratively and accomplish the process data
routing within the network. We have proposed aroaigm
where the source group forwards a packet to onghber
only and there is no need of flooding or forwardpagkets to
all neighbors. The grouping adaptive routing savesre
power there-fore, ends up maximizing the lifetime the
wireless sensor network.

4.7 Particle swarm clustering algorithm and inter-cluster
routing algorithm

Xia Li et al [7] is introduced Wireless sensor netk (\WSN)
hierarchical routing protocols meet the
communication of a large-scale network. Howevernynaf
them cannot guarantee the optimum choice of thetedu
heads because of the lack of comprehensive coasioierof
the remaining energy of nodes, the distributiorhimi@a cluster
and the distribution among clusters in the procdésshoosing
the cluster heads. Energy efficient routing protdzased on
particle swarm clustering algorithm and inter-cdustouting
algorithm for WSN, which makes improvements mainlyhe
following two aspects. First, network clusteringaskind of
NP problem to optimize the network topology paotiing,
particle swarm algorithm can effectively solve tpioblem.

Thus, Multi-objective Optimization (MO@pproach is
needed to facilitate this. This paper studies #rxogpmance of

a WSN sensor node placement problem solved witleva n
biologically inspired optimization technique thatifates the
behavior of territorial predators in marking the@rritories
with their odors known as Territorial Predator Scetarking
Algorithm (TPSMA). The simulation study is done far
single objective and multi-objective approachese TMOO
approach of TPSMA (MOTPSMA) deployed in this paper
uses the minimum energy consumption and maximum
coverage as the objective functions while the sirajljective
approach TPSMA only considers maximum coverage. The
performance of both approaches is then comparé¢erins of
coverage ratio and total energy consumption. Sitiaunla

efficient results show that the WSN deployed with the MOTPSIKA

able to reduce the energy consumption althouglcolverage
ratio is slightly lower than single approach TPSNihich
only focuses on maximizing the coverage. Multi-alije
optimization is needed for sensor node placemetdse the
problem requires optimal decisions due to the meseof
tradeoffs between two conflicting objectives that aoverage
and energy consumption. The simulation resultsrigleshow
that as a whole, TPSMA outperforms MOTPSMA in tewhs
coverage because the objective of TPSMA is to Het t
maximum coverage only unlike MOTPSMA which also
considered energy consumption. Even though theragee

However, the convergence speed of the particle rawargiven by MOTPSMA is slightly lower than TPSMA, the

algorithm is slow. To address the issue above mveduce an
adaptive inertia weight based on different dimensido

accelerate the convergence speed of the partRéesgd on the
improved particle swarm optimization (PSO) we pntse

particle swarm clustering algorithm which considetse

remaining energy of nodes, the distribution witlaircluster
and the Distribution among clusters. Second, aerdciuster
routing algorithm combining single-hop with mulid is

designed to avoid long distance communication betwie
cluster head and the sink node, which at the sameeddopts
the "threshold detection" mechanism to relief thadl of the
cluster heads near the sink node. Finally, we coeltihe
improved particle swarm clustering algorithm wittetinter-
cluster routing algorithm to form an adaptive epeefficient

clustering routing protocol, referred to as AECRPhe

protocol can balance the energy consumption ofnttevork

and prolong the life time of the network.

4.8 Multi-objective Optimization (MOO) Approach for Sensor
Node Placement

Husna Zainol Abidin et al [8] proposed position s@mnodes
in a Wireless Sensor Network (WSN) to be able tovige

coverage given by MOTPSMA is considerably acceptails! it
also needs around 10 sensor nodes in order td tgstsh 95%
coverage. It can be seen that MOTPSMA is able doge the
energy consumption of the network because one ef th
objectives of MOTPSMA is to get the minimum energy
consumption.

4.9 ADistributed Self Spreading Algorithm

Nojeong Heo et al [9] invented Sensor deploymentris
important problem in mobile wireless sensor networkhis
paper presents a distributed self deployment dlgarifor
mobile sensors. Performance metrics to evaluaterigign
performance are coverage, uniformity, time and adice
traveled till the algorithm converges. Our alganithis
compared with a simulated annealing based algorifom
deployment and is shown to exhibit excellent penfance.
Sensor coverage problem for the deployment of e&®l
sensor networks here. A region of interest needietoovered

by a given number of nodes with limited sensing and
communication range. We start with a “random” dlisttion

of the nodes over the region of interest. Thoughnyma
scenarios adopt random deployment because of @abcti
reasons such as deployment cost and time, random

maximum coverage with minimum energy consumption,dep_loyment may not provide a u_nifo_rm distributiot_liah is
However, these two aspects are contradicting ande qu desirable for a longer system life time over thgioae of

impossible to solve the placement problem with aglsi
optimal decision.
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deployment of nodes. After going through the alidpni, the
area of interest is covered by uniformly distriltuteodes.
While developing the algorithm, one should consitéators
such as density of nodes, memory constraints, iatain
errors, and scalability of mobile nodes. Throughe th
requirement of mobility and locationing ability obdes, this
algorithm provides a way to avoid expensive redgplent
process. This post deployment idea will be morefulse
especially when a large fraction of nodes are dgstt or
broken during deployment or in a hostile situatiovhere
initial distribution is quite uneven and when reldgment is
too costly or too risky. The performance of theoaidhm is
determined by the percentage of region covered,
computational/deployment time, by the mean distahes is
required for the deployment, and by the uniformity the
networks.

b

4.10 The divide-and-conquer deployment based on triangles

L. C. Shiu et al [10] in order to monitor environmsel
conditions, a large quality of static sensors ndimare
deployed randomly in large monitored area. Obvipugiere
are coverage holes distributed over the monitored,and the
coverage hole can be polygonal. Each coverage wle
evaluated collaboratively by static sensors summg the
hole, while all coverage holes are evaluated inalfer
Because a polygon can be divided triangularly, gxdmow to
deploy sensors on a triangle is a priority. Thriagics sensors
are located individually on the three nodes of nglas
following random deployment. This work presents avei
divide-and-conquer deployment algorithm based oe th
triangular form that is executed on the three stsdnsors. The
triangle can be cut into smaller ones that cons&iteast one
interior angle equal to 60°. The small triangleshwa 60°
angle can be ensured full coverage, while the neimgiarea is
still a triangle. The cutting is repeated until thi@angle is
sufficiently small so that the sensors on the thmedes can
fully cover the area. Ultimately, the coverage hoia triangle
can be full coverage. Moreover, thkey coordinates of eac
deployed sensor can be deduced. The proposedthigoran
conquer the coverage hole of each triangle of tiggon. The
number of sensors amdy coordinates of all sensors deployed
in the coverage hole of the polygon can be evatuasewell.

h

4.11 Energy-Efficient Communication Protocol for Wireless
Micro sensor Networks

Wendi Rabiner Heinzelman et al [11] developed theecldss
distributed micro sensor systems will enable th&alwke
monitoring of a variety of environments for bothvitiand
military applications. In this paper they look atremunication
protocols, which can have significant impact on twerall
energy dissipation of these networks. Based onfiodings
that the conventional protocols of direct transioiss
minimum-transmission-energy, multihop routing, asigtic

124

clustering may not be optimal for sensor netwowkes propose
LEACH (Low-Energy Adaptive Clustering Hierarchy), a
clustering-based protocol that utilizes randomirettion of
local cluster base stations(cluster-heads) to gvdisitribute
the energy load among the sensors in the netwdeAQH
uses localized coordination to enable scalabilitpd a
robustness for dynamic networks, and incorporaséa filision
into the routing protocol to reduce the amountrdbimation
that must be transmitted to the base station. Sitiomls show
that LEACH can achieve as much as a factor of 8ctohs
in energy dissipation compared with conventionalitirg
protocols. In addition, LEACH is able to distribuémergy
gissipation evenly throughout the sensors, doultlirguseful
system lifetime for the networks we simulated. Blistting
the energy among the nodes in the network is eéffedn
reducing energy dissipation from a global perspectind
enhancing system lifetime.

FUTURE WORK

In future we would like to extend the work by usibgACH
protocol for energy efficient TPSM algorithm WirsgeSensor
Network. We will carry out simulations and find oubased
on results.

CONCLUSION

A sensor node placement scheme based on TPSM kas be
proposed in order to ensure maximum coverage anel a
energy efficient, maximum life time of wireless sen
network .This performance is compared with minmand a
lexmin schemes. This network model consists ofessv
equal widths monitored locations. In this we hawedito
adapt the swarm intelligence technique for optitmza of
coverage and sensor node life time in wirelessaamstwork
and Position if each sensor node can be deterntiyethe
algorithm. Design of network should be self orgadiz
functionality to dynamically adapt to its environmte By
using node scheduling scheme, proper protocol Hiuieatly
utilizing node scheduling scheme using TPSM alfaritcan
save power.
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