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ABSTRACT
Wireless Sensor Networks utilize large numbers afel¥'ss Sensor nodes to forward information from
source to destination. Wireless Sensor Nodes dterppgowered devices. Energy saving is alwayal vt
maximize the lifetime of Wireless Sensor NetwoRecently, there are many Routing Protocols have bee
designed and proposed for Wireless Sensor Netwdoksmprove its performance in terms of
Communication Time, Residual Energy and Energy Gommion and also these protocols addressed
Reliability and Shortest path. In this paper, tieisearch work has implemented various Routingoeods
namely Power Efficient Data Gathering and AggrematProtocol (PEDAP), Power Efficient Data
Gathering and Aggregation Protocol-Power Aware (REBBPA), Energy Efficient Spanning Tree
approach (EESR), and Localized-Power Efficient D@tthering and Aggregation Protocol (L-PEDAP)
are studied thoroughly. From the experimental tesitl is revealed that L-PEDAP outperforms PEDAP,
PEDAP-PA and EESR in terms of Bandwidth, Resourd#izhtion and Communication Reliability.
However, L-PEDAP fails to minimize the Energy Comgtion and Communication Time due to Dynamic
Routing Mechanisms. The PEDAP achieves less Coriwation Time to forward packets to destination.
However, it fails to achieve Power-Aware Reliablen@nunication. From this analysis, it is observest t
for faster communication, PEDAP could be used adréliable communication with high bandwidth
utilization, L-PEDAP is the best Routing ProtoaoMireless Sensor Networks.

Keywords: Wireless Sensor Networks, Routing Protocols, Minimum Spanning Tree, Dynamic Routing and
Power Aware Routing.

1. INTRODUCTION is used for monitoring the physical conditions such
as weather conditions, regularity of temperature,
In computer networking there is a great value oflifferent kinds of vibrations and also deals in the
wireless networking because it has no difficulfield of technology related to sound.
installation, no more expenditure and has lot ofwa Smart environments represent the next
to save money and time. In the field of wirelesgvolutionary development step in building utilities
networking there is another form of networkingindustrial, home, shipboard, and transportation
which is called as Wireless Sensor Network. A typeystems automation. Like any sentient organism,
of wireless networking which is comprised onthe smart environment relies first and foremost on
number of numerous sensors and they armensory data from the real world. Sensory data
interlinked or connected with each other forcomes from multiple sensors of different modalities
performing the same function -collectively orin distributed locations. The smart environment
cooperatively for the sake of checking andeeds information about its surroundings as well as
balancing the environmental factors. This type oébout its internal workings with help of wireless
networking is called as Wireless Sensosensor networks. The ideal wireless sensor is
Networking. Basically wireless sensor networkingnetworked and scalable, consumes very little
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power, is smart and software programmablesensor network. In different parameters these
capable of fast data acquisition, reliable angbrotocols are classified. So, the classificatiors a
accurate over the long term, costs little to puseha proactive, reactive and hybrid. The classifications
and install, and requires no real maintenance. are based on wireless sensor nodésinzelman,

A Wireless Sensor Network is a self-configuringChandrakasn, and Balakrishnan proposed Low
network of small sensor nodes communicatinﬁ“ergy Adaptive Clustering Hierarchy Protocol

among themselves using radio signals, an EACH) [1].The proactive protocol was utilized
deployed in quantity to sense, monitor andy LEACH. In LEACH sink is fixed and located far

understand the physical world. Wireless sensilFom the sensgr hodes an? .th% ?Odtﬁ.s are
nodes are callednotes. A sample of Wireless omogenous and energy constrained. In this one

o — node is called as cluster-head which acts as & loca
Sensor Networks is given in figure 1.

sink. The high-energy cluster-head is rotated
randomly so the activities are equally shared among
the sensors and equally consumes the battery
capacity. It also performs data fusion. The concept
behind data fusion is compression of data when
data is sent from the clusters to the sink. By this
way it reduces the energy dissipation and incrgasin
the system lifetime. Since the drawback of LEACH

; is, the sink is far away from the CH, it needs high
il energy for transmitting the data.

Figure 1.Wireless Sensor Networks The reactive protocol was utilized by Threshold
Sensor nodes are inexpensive anéensitive Energy Efficient Sensor Network (TEEN)

equipped with limited battery power and it isl2] and it was proposed by Manjeswar and
constrained in energy. So maximize networifgarwal. This kind of protocol is used in time
lifetime is one of the fundamental problems irfritical applications i.e. if any sudden changes
wireless sensor networks. Network lifetime ishappened in the sensed environment beyond some
defined as the time when the first node is unable Pre-determined threshold value, the nodes react
send its data to sink. In a scenario of data gathper immediately. In TEEN the sensor nodes and the
application, each node sends its data to its sinRiNk have same initial energy and through the
Data aggregation reduces the traffic of data anetwork, sink d|r¢ctly senq the data. In t.hIS nodes
saves the energy by combining multiple packets t8€nse the medium continuously, but in a less
a single packet when sensed data are highf guent manner the data transmission is made.
correlated. To increase the lifetime of the networid EEN uses the same strategy of LEACH to form
many research has been carried out. In that most @€ cluster and the network of TEEN consists of
the existing protocols use different approach dalleSimple nodes, called first level cluster heads and
linear programming approach and cluster basetecond level cluster heads. F|r_st level clustedbea
approach. Using linear program as a problem @€ formed far away from the sink and seconq level
solved in linear programming approach whereas igluster heads are formed nearer to the smk..A
cluster based approach the whole network igluster head sends two types of data to its

Soft Threshold (ST). IN HT, the nodes transmit

. An important problem is f|nd|n_g an energy jata if the sensed attribute is in the range afret
efficient routing scheme for gathering all data

periodically at the sink so that the network lifeé and the occurrence of transmission is reduced. IN

is prolonged as much as possible. The lifetime 0§H’ any small change in the value of the sensed

X attribute is transmitted. The Sensed environment
network can be expressed in terms of founds wher? -
stores all the value of sensed data for transnmssio

a r.Ol.J.nd is the time period between two SENSINGased on Threshold theodessend the data for
activities of sensor nodes. L
transmission. The drawbacks are, for data
transmission a node has to wait for their timesslot
2. RELATED WORKS Again if the node does have any data to transfer th
time slot may be wasted. Cluster heads always wait

Routing techniques are needed for sending dafg data from nodes by keeping its transmitter on.

between Sensor nodes and sink for communication. Hybrid protocols like Adaptive periodic TEEN
Several types of protocadse proposed for wireless (APTEEN) [3] incorporate both proactive and

Wirstuas Surmor Matwark
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reactive protocols. APTEEN was proposed byinks are unreliable, sensor nodes may fail, and
Manjeswar and Agarwal. It was developed forouting protocols have to meet strict energy saving
hybrid networks and captures both periodic dateequirements. Many routing algorithms were
collection and reacts to time critical events.hist developed for wireless networks in general.
first we have to decide the cluster head (CH),iand Huseyin and Korpeoglu purpose a new minimum
each round CH broadcast the following parameterspanning tree based protocol called PEDAP (Power
Attributes, Thresholds, Time schedules and courifficient Data Gathering and Aggregation Protocol)
time. APTEEN allows the user to set thresholdnd its power-aware version (PEDAP-PA) [5]. In
values and also interval of the count time. If th(?EDAP the system provide good lifetime for the
data does not send by the node for the time perididlst node and for the last node it prolongs the
equal to the count time, then APTEEN forced tdifetime, whereas its power-aware version decreases
sense and retransmit the data thus maintaininibe lifetime of the last node and also providesrnea
energy consumption. Since we can compareptimal solution for the first node. Similar to
proactive and reactive with hybrid protocol whichPEDAP-PA another algorithm was proposed by
depends on the count time and threshold value. Théussain and Islam called EESR (Energy Efficient
drawback in APTEEN is the requirement ofSpanning Tree Based) [6] multipath routing
additional complexity to implement the thresholdprotocols, but ithas some advantages over PEDAP-
function and count time measurements. PA. If the network is dense, EESR gives better

Lindsey and Raghavendra proposed optime{ifetime_ using small number of routing trees.
chain-based power efficient protocol calledtuseyin and korpeoglu proposed localized, self-
PEGASIS [4] (Power Efficient Gathering Sensoforganizing, robust protocol called L-PEDAP
Information System). It is based on LEACH. In this(Localized Power Efficient Data Aggregation
protocol all the nodes have the capability ofrotocol)[7].
transmitting data to the sink directly and eachenod
has the information about all other nodes. Here W%
assume that all the sensor nodes have the same
level of energy and they are dying at the same.time
Chain creation is started at a node far from sinREDAP is a new Centralized routing protocols.
because all nodes are fixed and each node hagcampared to LEACH and PEGASIS, PEDAP
global knowledge of the network. Each node sendgchieves improvement in network lifetime. The
and receives data from the closest node of i@efined constraint of sensor nodes is their vew lo
neighbors. The nodes use the signal strength figlite battery energy, which limits the lifetime én
measure the distance from the neighbor and adjuse quality of the network. For that reason, the
the signal strength to locate the closest nodésof iprotocols running on sensor networks must
neighbor. To make a communication in both sidegonsume the resources of the nodes efficiently in
the node passes token through the chain to leaderder to achieve a longer network lifetime.

While constructing the chain node fuses data witfihere are various models for sensor networks. In
their own data. From the chain the node randomifpis work we mainly consider a sensor network
choose the node to transmit the aggregated data€@vironment where:

the sink. The path to the sink was constructed by ¢ Sensor nodes and sink are stationary.
chain which consists of those nodes that are dloses ¢ If data wants to send then the node

1 Power Efficient Data Gathering and
Aggregation Protocol and its Power-Aware
ersion

to each other. The data which is in the aggregated periodically senses its nearby

form is send to the sink by the leader. By this way environment.

PEGASIS outperforms LEACH by eliminating the » Sensor nodes are homogeneous and energy

overhead of dynamic cluster information, constrained.

minimizes the sum of distances and limits the =« Data fusion or aggregation is used to

number of transmission. The drawbacks of these reduce the number of messages in the

protocols are at any time each node requires the network. We assume that combininyg

global knowledge about the network. packets of sizé results in one packet of
sizek instead of sizak.

3. EXISTING ROUTING PROTOCOLS In PEDAP the packet routes is based on Minimum

cost spanning Tree (MST), which improves the
Routing in wireless sensor networkslifetime of the system and node energy is directly

differs from conventional routing in fixed networks related to it degree and the distance to its parémt
in various ways. There is no infrastructure, wissle Single round PEDAP takes minimum amount of
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energy. Additionally the authors propose a newith the sink. The Routing Tree Generation
version of power-aware called PEDAP-PA. ItAlgorithm is given below:

computes remaining energy of the sender using cost

function Procedur e Routing Tree (V, N)

2 S« V/* Initialize all the variables */
- 2 DEelec Ck + Eamp [k Dd ij (1) ListA— ¢

Gi(k ) e for eachi €Sdo
E. *k+E. *k*d’ pﬁﬁ?ﬂ?'t][i] T
. ec* * ok i child[i] « ¢
c(k)=—==2 G > (2 root[i] « i
€ rank[i] < O

Where G is the transmission between node i weight[i] < ¢
and j. C;;s the cost between node i and the sink. d end for
is the cost transmission between node i ang,jsd  whileS_=¢ do
the distance between node i and the sink. The i« ExtractMin (§
energy dissipation of the radio in order to run the for each neighbor € N[i] do
transmitter or receiver circuitry is equal tq.E ~ Weight[i] < weight[i] v weight; (k)
=50nJ\bit, and to run the transmit amplifier it is end for o
equal to En=100pJ\bitm2. Since @ smaller than | < getp arent (weight[i])
C; when the term with E,, is much smaller than ~ Parent(i] «
the term with Be. From Equation (1) and (2) the childli] Ui
advantage is overall lifetime and it increases the UNION i, j)

number of transmissions to the sink. A (d_ Ahflji
PEDAP extends the lifetime of the last node by regturvr\wl,él\e

minimizing the total data gathering in each round
where as PEDAP-PA balances the energy _ _ )
consumption among the nodes. Edge cost is In this above algorithm the inputs are the sensors
computed as sum of transmission and receivingst ¥, neighbor information for each node is

energy in PEDAP. In PEDAP-PA considering the ontaining in- matrix N'.Th's parameter returns a
cost by dividing PEDAP edge cost with transmitte enio:rltlasr:tAérialrs th?epglorc')t]}/ ggsg: W_lt]r'](;h s’ad:gzt[']
residual energy. The disadvantages of PEDAP a u gy lev : !

. : ) leld directs a node to whom it should forward its
PEDAP-PA are however centralized in natifBis ., The field Child[i] keeps information aboué th
scheme is focusing only Shortest Path. It fails t

) i y O ﬂmoming packets into node i in a routing tree. To
gch|eve Bandwidth UtI|I2atI0r?..Ie, _|t unable t,°prevent the cycle in the tree Rank[i] and Root[i]
improve  the Resource Utilization load; itfie|ds are used. The Root[i] holds the information
recomputed the routing tree after a predefinedpoyt root in which i is added. Parent[i], Rooti]
number of rounds. In PEDAP and PEDAP-PAgnd Rank[ilis used to create disjoint sets where
Edge weight assignment is calculated with onlgach node is the only member of its set. The while
transmitters’ residual energy. This is the majofoop constructs is used to create the routing tree
drawback to improve the reliability of the system. until list S becomes empty. weightfi} weight[i] u

weight; (k) is used to calculate the lowest energy
3.2 Energy Efficient Spanning Tree Based Multi-  node i and it is removed from S. The neighbor list

Path Routing Protocol of node i contained in the field N[i]. The
In EESR edge weight assignment considers bo@etparent[i] procedure returns a node to which i
transmitters and transceivers remaining energshould forward the data to save energarent[i]
levels. With the edge weights they use, th&eld is updated when the parent of the lowest
algorithm to prevent transmitters and transceivergnergy node is computed once. The child
from being overloaded, but in PEDAP and PEDAPinformation of the parent node j is also updated by
PA edge weight assignment is computed for onldding node i into child[j]. Next, UNION operation
transmitter’s residual energy. In this routingetre Is performed for the weakest node i and its parent
construction is based on kruskal algorithm [8].sThinode j which are linked in the same tree. Similarly
algorithm works when the node is in sameoot [] and rank [] fields of both nodes i and j is
transmission range and can communicate directiypdated. Finally in resulting list A the weakestiao

i is added. The procedure repeats with the next
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weakest node in the network. The parent selectiagorithm. PEDAP also focused a new family of
algorithm is discussed below: localized protocols for the power-efficient data
aggregation problem. The main concern of this
work was the lifetime of the network. This consists

of two phases: In the first phase, it computes a
sparse topology and in second phase, it computes a
data gathering tree over the edges of the computed
sparse topology. In the first phase we have two
different topologies namely Local Minimum
Spanning Tree (LMST), Relative Neighborhood

. . -.Graph (RNG).LMST is an alternative topology of a
In the above algorithm the ExtractMax (weight ['])neigF;]bc()rhOO():i structure proposed by LFi) Ngz and

operation selects an edge that will leave maximu@ha [9]. In computation of LMST first each node

possible residual energy in node i and its neighbo . ) .
The findset () operation checks whether th Fepresents its one-hop neighbors and computes an

T : ST for that set of nodes, which is based on the
selected edge creates cycle which is identical O stance between nodes as the weight of the edges
kurskals algorithm. To minimize the number of '

Arf]ter computing the neighbors of the MST, each

gen_erated tree, H_ussam [6] proposed to use €a58de i selects the edgeg)(ehere node j is a direct
routing tree for fixed rounds. To evaluate each

routing tree and computation of appro riateneighbor of a node i in its MST. The resulting
9 P . ppropriate. \cture is a directed graph. In RNG an edgise
frequency of that tree the adaptive formula was : . .
i . included in the Euclidean RNG Graph if there are

proposed. Once routing tree algorithm generates

X nd nodes closer to both nodes i and j than the
tree T, and then the frequency of the routing tsee distance between nodes i and j. The JEuclidean
computed as follows: '

graph is the sub graph of its RNG.
F(T)=min [e] *0.10+ f (T )+ balanceFre q(3) The second phase provides three different
Load . methods and their performance results of them. The
methods which are proposed in second phase are
In this formula (3) the residual energy ofbased on flooding a special packet using only the
sensor ‘i’ is represented as &he term min {g- edges of the computed structure. The tree is yielde
Load} ensures the frequency of a routing tree lesaccording to the decision made in the flooding
than critical lifetime of that tree. A critical éfime process. The methods are three and that can be
defines the maximum possible number of roundexecuted at a node for choosing the parent node
using the tree. The critical lifetime is 10% sotthatoward the sink is to choose: 1.The first node from
sensors have enough lifetimes in the next routinghich the special packet is received. 2. The node
tree. The term balancefreq represents the requirdtat minimizes the number of hops to the sink, and
number of rounds when the energy of the mos.The node that minimizes the total energy
powerful node will be equal to that of the weakestonsumed over the path to the sink.

Procedur e getparent (weight[i])
j < ExtractMax (weight[i])
while findSet (i) = findSet (j) do
j < ExtractMax (weight[i])
end while
return j

node and is defined as: In general to obtain a tree structure in a
given graph several methods are used. But in L-
balancefreq = Crax ~ EGrin ‘ (4) PEDAP a flooding-based tree construction

algorithm is used. In this a special route discgver
packet is broadcasted by the sink, and when a node
In this calculation (4) &x and Loadax receives that packet, it decides its parent acogrdi
represents the residual energy and load of nodetd the information available in the packet. The eod
whose eand Loaglis maximum. Similarly, &, and  rebroadcasts the packet after selecting the pdrent.
Load,, represents residual energy and load of ghis the authors investigated the efficiency okéhr
node with min (ALoad). So, balancefreq balancesdifferent route discovery methods:
the energy between the most powerful and weakest « First Parent Path Method (FP): A node
node in the network. will set its parent as the first
neighboring node from which the
special route discovery packet

‘ Load max_ Load min

3.3 Localized Power Efficient Data Aggregation

Protocol was received.
In L-PEDAP Huseyin and korpeoglu tries to «Nearest Minimum Hop Path Method
combine the feature of Minimum Spanning Tree (MH): The node chooses its nearest
(MST) and shortest weighted path gathering neighbor among those with minimum
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hops to reach to the sink. allowed transmit power. All nodes receiving the

* Shortest Weighted Path Method (SWP): BYE message will immediately update their local
The SWP method tries to yield a treestructure. In this case the nodes cannot reach sink
that minimizes the cost of reaching thebecause of the energy deplete their ancestor must
sink for each node. find a new cost efficient path to send their pasket

In L-PEDAP routing scheme is The Route Recovery algorithm is given below:
computed the topology that each node has to mgg=> n
know its all one-hop neighbors and their if BYE message B receiveten
locations. The routing scheme consists of three remove source (B) from neighbor list
parts: Route Computation, Data Gathering and compute the sparse topology
Route Maintenance. In route computation if source (B) =t then
topology is created. In this, the goal is to find Reset Parentt&null)
sparse topology and set up the routes for it, Reset child list
which means representing the children and Broadcast PARENT-DISOVERY message
parent nodes for each node. The pseudo codeEnter route discovery phase
for Topology and Route Computation is given End if

below: End if
if PARENT-DISCOVERY message PD received
Send HELLO message then
Collect HELLO messages fafi, if source (PD) = then
Reset Parent(< null) Reset parentt&null)

Compute neighbors on the sparse topology Reset child list
while ROUTE-DISCOVERY packet RD Broadcast PARENT-DISCOVERY message

received in discoverydO Enter route discovery phase
if update require for RD then ese
Update parenti(¢< source (RD)) if @ # null then
Broadcast ROUTE-DISCOVERY Send ROUTE-DISCOVERY
end if end if
end while end if
informx to construct its child-list end if

ift+ Told then

about its environmentn the setup phase, all nodes end if
and the sink broadcast HELLO messages, which

include their location and remaining energy, using The result of this handled in a local

remaining energy level is advertised only wherﬁ‘Od? that receive the BYE message and reset their
dynamic (power-aware) protocols are used. WEUting tables —and enter the PARENT-
give a time threshold nd, for waiting DISCOVE_RY phase by broadcasting a spemal
advertisements, which must belong enough to heBAcket to its neighbor on the structure. According
all possible advertisements. After receivinghe receiver of that special message, and if the
HELLO messages, all nodes are informed abod€nder is its own parent on the way to the sink, th
their one-hop neighbors and their locations anfgceiver also resets its routing table.and broasdcas
energy levels. Each node can then locally computB€ Packet to its neighbors. By this way all the
its neighbors in the desired sparse topology (statodes that should enter the PARENT-
and dynamic versions of RNG and LMST). AfterDISCOVERY phase will be reached. If the
finding its neighbors in the sparse topology, acodPARENT-DISCOVERY packet is received by a
can join the distributed route computation procesdeighboring node of the sender and if it is a valid
in order to find its parent and children on theP@rent, the receiver constructs a new ROUTE-
aggregation tree. In route computation dat®!SCOVERY packet and broadcasts it to the
gathering and communication, route recomputatiosender. After the ROUTE-DISCOVERY phase
node failure and node addition is also performed. converges, the new routes are set up and data
In the route recovery algorithm, when a node'gathering can continue. So the features of L-
energy reduces below threshold value, the nod@EDAP are robust, scalable, and self-organizing.
broadcasts a BYE message using maximurhhis algorithm is appropriate for systems where all
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the nodes are not in direct range of communicatioREDAP residual energy is same, L-PEDAP is better
of each other. Finally L-PEDAP outperforms theone for reliable routing because it has the featire
shortest weighted path-based approach, andentify the node failure, which could recover the
achieves 90% of lifetime. node immediately. @ EESR doesn’t have this
mechanism and hence EESR can't provide Reliable
4. PERFORMANCE ANALYSIS OF Communication. From the figure 6, it is observed
VARIOUS ROUTING PROTOCOLS that EESR and L-PEDAP is consuming more
In this section, various routing protocolsenergy than PEDAP and PEDAP-Rscause both

namely PEDAP, PEDAP-PA, EESR and L-PEDAPEESR and L-PEDAP is calculating both Source and

have been implemented. @ To compare thes%mk energy to find the best node for
ommunication.

protocols, our work has considered variou$
parameters such as Communication Time, Energy It is also noted that PEDAP is consuming
Consumption, and Residual Energy. Thdess energy to find the route. But however, ilsfai
experimental Execution set up is shown in théo provide reliable communication and hence we
Figure 2 and all the above said Routing Protocolean't use PEDAP for Reliable communication in
have been studied thoroughly. Wireless Sensor Networks.

Figure 2. Execution scenarios’ of various Routimgtécols Figure 3. Execution scenarios’ of PEDAP-PA

From the figure 3, it is identified that PEDAP-PA e il A—
has some advantages over PEDAP because in | /.*—H—H—‘—“—“—“—“—*j
PEDAP-PA the energy level is calculated for Vs
sender’'s residual energy after transferring the * Y 7
packets from source to sink. But when compared to . P ]
EESR and L-PEDAP, PEDAP-PA fails to calculate R
receiver’s residual energy. -

From the Figure 4, it is observed that PEDAP is [/ P
performing well in term of Communication Time as = + e e g T
compared with PEDAP-PA, EESR and L-PEDAP Bl [ o

routing Protocols. It is because, PEDAP focuses ‘/ R
only shortest path and doesn’t focus the Energy - BF
Level of each node i.e. PEDAP fails to concentrate : - -
Resource Reliability. This major drawback leads to e

network performance degradation in terms of Figure 4 .Number of Packets Vs
Bandwidth Utilization.
From the Figure 5, it is identified that both the L The Routing Scenario of L-PEDAP is

PEDAP and EESR have been performing better a&hown in the Figure 7 and Figure 8. From the
compared with PEDAP and PEDAP-PA in terms ofigure 7, it is noted that the L-PEDAP is measuring
Residual Energy for forwarding Packets. It is alsthe residual energy before finding the best roate f

would like to state that although EESR and L€ommunication. If any one of the nodes energy is

B ——————————————
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less than the threshold level, this L-PEDAP will %=

11:52:33:0599 M

find the alternate best route for communication
which is shown in the Figure87. As shown in the
Figure 8, the yellow colored nodes are used fc
communication earlier by L-PEDAP and it finds the
alternate path as previously used nodes fc
communication reaches the threshold level.

Nomber o Packes Vs Residua Enegy

—#—PEDAP
—4—EESR and LPEDAP.
¥ PEDRPRA

Figure 8. Alternate routing by L-PEDAP

ap | 1 l.e. if the energy level of any node’s energy ssle
| than the threshold value it will automatically re-
= 1 route the packet to the destination by means of

alternate route, which is also shown in the Figure

The node MN13 reaches the minimum
N s threshold value of 25, so that L-PEDAP identified
the alternate route MN14 to forward the data from
Figure 5 .Number of Packets Vs Residual energy ~ SOuUrce to destination.

With this Smart Mechanism, L-PEDAP is

o
=

e established Reliable Communication and also
e g achieved both Resource and Bandwidth Utilization.
T // 1 However, L-PEDAP Communication Time is more
i _ e as compared with that of PEDAP.
b /',‘/"/ 1
I /,/f 5. CONCLUSION
i o 1
e ] The Wireless Sensor Networks are purely
/,{:/'( depends on battery power. There are several
T 1 algorithms have been proposed to address
al . ) Reliability, Bandwidth Utilization, Resource
T e ‘ Utilization, Dynamic Routing and Shortest Path.

Figure 6 .Number of Packets Vs Consumed energy  Thjs work evaluated and analyzed various Routing
: Protocols, namely Power Efficient Data Gathering
and Aggregation  Protocol(PEDAP), Power
Efficient Data Gathering and Aggregation Protocol-
Power Aware(PEDAP-PA), Energy Efficient
Spanning Tree approach(EESR), and Localized-
Power Efficient Data Gathering and Aggregation
Protocol(L-PEDAP). From our experimental
results, it is established that L-PEDAP outperforms
PEDAP, PEDAP-PA and EESR in terms of
Bandwidth and Resource Utilization and
Communication Reliability. However, L-PEDAP
does fail to minimize the Energy Consumption and
Communication Time. The PEDAP achieves less
Communication Time to forward packets to
Figure 7 .Node reaches to Threshold value  destination. However, it fails to achieve Power-
Aware Reliable Communication. This work would
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like to conclude that for faster communication,[8] Ronald L.Riverst Cifford Stein Thomas H,
PEDAP could be wused and for reliable Cormen, Charles E.Leiserson. Introduction to
communication with high bandwidth utilization, L- Algorithms, the MIT Press, 2002.

PEDAP is the best Routing Protocol in Wireless

Sensor Networks. [91 N. Li, J.C. Nou, and L. Sha,”Design and
Analysis of am MST-Based Topology Control
Algorithm,” Proc.IEEE INFOCOM, 200
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