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Abstract: In Wireless Sensor Network Data Aggregation is an important technique to
achieve power efficiency in the sensor network. Sensor node has limited battery power so
data aggregation techniques have been proposed for wireless sensor networks. A challenge
to data aggregation is how to secure aggregated data from disclosing during aggregating
process as well as obtain accurate aggregated results. The proposed approach includes a
security mechanism, and an innovative cluster head election mechanism and the route will
be selected with less energy needed. The simulation output shows that the Low Energy
Adaptive Clustering Hierarchy (LEACH) has the security, energy efficiency and prolongs the
network life time is high when compared to DSDV and AODV, respectively. In this case, data
fusion is helpful to reduce the amount of data transmitted between sensor nodes and base
station. The LEACH protocol is an elegant solution to this problem.
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1. INTRODUCTION

In recent years, Wireless Sensor Network (WSN) plays a vital role in various application
domains such as object detecting, medical caring, forest monitoring and so on. Energy ability
and scalability are two greater challenges in Wireless Sensor Networks. For example, the
number of nodes in a randomly unfold network needs to be enough high to ensure
connectivity. As a result, when using its maximum transmission power, a node may have
very large of neighbors. Therefore, it becomes critical if it tries to store the information about
its neighbor. Having more neighbors than the required leads is unnecessary for energy
consumption in the network. This problem can be overcome by using topology control which
restricts the set of neighbors of given node. The transmission power can be reduced along
power consumption by carefully choosing the set of neighbors. Lack of energy efficiency
which delays the lifespan of the network is one of the serious issues in the WSN.
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LEACH (Low Energy Adaptive Clustering Hierarchy), a clustering-based protocol that utilizes
randomized rotation of local cluster based station (cluster-heads) to evenly distribute the
energy load among the sensors in the network.
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Fig.1: System Architecture [1]

LEACH uses localized coordination to enable scalability and robustness for dynamic
networks, and incorporates data fusion into the routing protocol to reduce the amount of
information that must be transmitted to the base station.

2. SYSTEM MODULE

LEACH Phases: This protocol is divided into rounds, each round consists of two phases;
(i) Set-up Phase (i) Steady Phase

2.1. Set-up Phase: Set-up phase is further divided into 2 parts:

e Advertisement Phase
e Cluster Set-up Phase

LEACH forms clusters by using a distributed algorithm where nodes make autonomous
decisions without any centralized control. As shown in Fig.2, In the Advertisement Phase,
CHs inform their neighborhood with an advertisement packet that they become CHs. Non-
CH nodes pick the advertisement packet with the strongest received signal strength.

Each node decides independent of other nodes if it will become a CH or not. This decision is
made by looking into account when the node served as a CH for the last time (means the
node that hasn't been a CH for long time is more likely to elect itself than nodes that have
been a CH recently). This is done according to a threshold value, T (n).

2.2. Steady Phase: Steady phase is further divided into 2 parts:
e Schedule Creation
o Data Transmission
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Once the nodes have elected themselves to be cluster heads. The cluster head nodes must

let all the other nodes in the network know that they have chosen this role for the current
round.
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Fig.2: Flowchart of LEACH protocol in Set-up phase [1]
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Fig.3: Flowchart of LEACH protocol in Steady phase [1]

To do this each cluster head node broadcasts an advertisement message ADV using a non
persistent carrier sense multiple access CSMA. This message is a small message
containing the nodes ID and a header that distinguishes this message as an announcement
message. Each non cluster head node determines to which cluster it belongs by choosing
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the cluster head, that requires the minimum communication energy based on the received
signal strength of the advertisement from each cluster head.

3. PROPOSED WORK

It contains the algorithm for set up phase and steady phase. In the set up phase the CH
send the advertisement packet to give a message to neighbors he become the CH. In the
steady phase there are two processes done such as schedule creation and data
transmission.

3.1. Algorithm

e Sn:Sensor node
e Sch:Cluster head
e C:Cluster formed

//Setup phase

1.for each Sntondo

2.Ci={s1,s2,sn}

3.selectSch

//data transmission phase

/ISend data to cluster head

4.Ci(s1,s2,sn)->Sch

/ISend data to next cluster head or node

5.Sch->next Sch or Sn
If(Energy(Sch<Threshold Energy))

then select new Sch within C

3.2. Mathematical Module

We have used the graphical method and set theory for calculation.
Let S be the system where
S={n, Si, P, Ad, CH, N}
n: Sensor Node

Si: Sink Node

Ad: admin

CH: Cluster Head

N: Network

N=N1,N2,. e, n
Si = only one sink node
P=P1,P2...Pn

Ad = only one Admin
CH = cluster head (depend on cluster formation)

N = Network
3.3. Activity
f(S) —» N .... Sink node is depends on Network
f(CH) — n .... Cluster head is depends on Node
fn) — N Nodes are included in Network
f(S) — Ad ... Sink Node site use by Admin
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Fig.4: Dependency Graph of system

CH: CH cannot aggregate data without any packet received
N: Cannot send packet without any network

3.4. Observation

If packets received by CH then aggregate data and forward to next hope. If CH failed then
perform election algorithm with parameter as distance.

So S7 S2

SI|1 0 0

S2|1 0 0

o Functional dependdency graph

Fig.5: State diagram of Module and Functional dependency graph

So: Aggregate data and send packet.
S1: If CH failed perform CH election algorithm
S2: If intermediate node fails perform alternative path finding algorithm.

4. RESULT
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Fig.6: Energy of network
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Graph 6 shows energy of network in LEACH, In LEAH when the number of nodes is 5 then
energy of network is 30 percentages. When number of nodes are 20 then energy of network
is 75 percentages which shows LEACH protocol is quite energy efficient
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Fig.7: Packet delivery ratio.

As shown in graph 7 which shows packet delivery ratio in which number of packet send are
nearly equal to number of packets received.
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Fig.8: Packet delivery ratio

The above graph shows the result of Number of packet delivery ratio from node to node in
given Time between 20 nodes with 5 Mbps speed.

5. CONCLUSION & FUTURE SCOPE

The main focus of proposed work is to analyze the energy efficiency by using clustering
approach and data aggregation method. We have performed LEACH protocol using own set
of parameters. We succeed to get the simulation result as mentioned in the result. This
paper we covered performance of LEACH protocol only, we can also compare this
protocol with other routing protocols.
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