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ABSTRACT

Sensor nodes are the tiny particles which have to rely on
limited power of energy. Sensor nodes with limited battery
power are deployed to gather information in wireless
environment throughout the field. Due to the small amount of
energy in a node of sensor web, energy balancing among
nodes is quite important. Secondly, due to lack of energy in a
particular node we are also concerned to the power saving of a
sensor node. We are also concerned here to prolong the life of
sensor node so that it can sense the field for longer period of
time. All these features are the prime necessity to introduce a
new energy efficient routing algorithm in this paper.
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I- INTRODUCTION

Low cost inexpensive sensors which are capable of significant
computation are become available [1, 2]. Sensor networks are
comprise of many different types of sensor nodes which are
capable of Environment monitoring, such as temperature,
humidity, lighting, noise levels, pressure, the presence or
absence of particular objects and the object properties such as
speed, direction and size. A network of wireless sensor nodes
can be deployed in the field to get useful information [3].
Sensor nodes are highly constrained by the amount of battery
power, limiting the lifetime of the network [12, 13]. As
concerned to the wireless communication it uses major
amount of battery power so sensor nodes should spend a little
amount of energy for receiving and transmitting data [4, 5,
and 6]. It is necessary for the protocols to maximize the nodes
lifetime [7, 14] and reduce the bandwidth consumption by the
collaboration among the nodes and tolerate node failures [8].

II- RELATED WORK

LEACH is based on the fusion (or aggregation) technique
which combines the original data into the smaller size of data
and carries only meaningful information to all the sensor
nodes [9]. In case of LEACH, cluster heads are not selected
statically, as by this they will lose their energy and die
quickly. Instead of this LEACH uses the rotational policy so
that all the sensor nodes one by one will act as the cluster
head by this the energy of every node will equally diminish
and avoid the battery depletion of an individual sensor node.
Here cluster heads are selected with some probability and

broadcast their status among all other sensors node in the
network. Any sensor node can become cluster head without
any negotiation with other sensor nodes. A sensor decides to
become a cluster head based on the desired percentage P of
cluster heads, the current round, and the set of sensors that
have not become cluster heads in the past 1/P rounds. If the
number of cluster heads is < T(n), a sensor node n will
become a cluster head for the current round, where T(n) is a
threshold as,

P ,
T(ﬂ] = 1-Fir mod;:,} If neg,

0 otherwise.

LEACH enables data fusion by aggregating the data in each
cluster to reduce the total amount of data before sending to the
sink. In other words, cluster head aggregates the data from all
the sensor nodes and then transmits to the sink. PEGASIS
another protocol which is the improvement over LEACH was
proposed in [10,11] that allow only one cluster head to
transmit to the sink in each round. However, a sensor node
has to transmit the data to its local neighbor in the data fusion
phase instead of sending data directly to its cluster head as in
the case of LEACH protocol. In PEGASIS, sensor nodes are
arranged in the form of chain, which is formed either by the
sensor nodes itself using greedy algorithm or by the sink. In
the construction phase it is assumed that all the sensor nodes
have the global knowledge about the network. When a sensor
node dies due to the low battery, the chain is constructed by
bypassing the dead sensor node. The chain has two end sensor
nodes and in each data fusion phase only one leader will
transmit the data to the sink. Any other intermediate sensor
node will fuse the data that will be received from the neighbor
with its own data and forward the fused data to its neighbor
located nearer to the sink instead of itself so that the data get
forwarded to the sink.

I11-PROBLEM STATEMENT

When the network is first time deployed, the energy of all the
nodes is same. As the network starts functioning, few nodes
lose their energy faster and die earlier as compared to other
nodes. The main problem is that how to manage the energy
consumption among the nodes so that less energy could be
consumed among nodes and we can increase the lifetime of
the network. We cannot replace the battery of the sensor
nodes as it is not easy task that’s why we have to make the
network so that the energy of all the nodes will remain
balance by which we can prolong the life of the network.
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Fig 1: Layered Architecture Based Clustering

IV-PROPOSED SOLUTION
Wireless Sensor Network has a sink node also called as Base
Station Controller (BSC). BSC has no condition of battery
power and computational limitation. In our proposed solution we
are using layered architectural approach. Sensor nodes are
distributed among these layers according to the distance from
the BSC and each layer is consisting of many sensor nodes. Each
layer is at R distance from the previous layer. Layer 1 is at R
distance from the BSC, Layer 2 is at R distance from the first
layer, Layer 3 is at R distance from the second layer. The main
purpose of layered approach is to communicate and send the
data of higher level to the lower level sensor nodes using
minimum transmission energy. All sensor nodes of higher level
will communicate to the lower level sensor nodes which are at
the minimum distance R. As the transmission energy is directly
proportional to the distance R. R is the minimum distance
between layers so it will take the minimum energy to transmit
the data between different levels of the layers. The second
concept we use in this paper is Data Collecting Range showed in
the figure 1 with the dotted circle. These Data collecting Range
will be defined at each layer. The radius of the Data collecting
Range is R. All the sensor nodes in the data collecting range fuse
their data at the sensor node which will at the maximum energy
and forward the fused data to the next lower level as shown in
the figure as dark black arrow. In the figure shown DCR1 is a
data collecting range with radius R which consists of many
sensor nodes and SN1 is the maximum energy node is DCR1 at
layer 3. All the sensor nodes will send their collected data to the
SN1 sensor node and SN1 will fuse the data and forward to the
sensor node at maximum energy at the layer 2. In our figure 1
SN2 is the maximum energy node. SN2 sensor node will
forward the data to its inner level layer (layer 1) to SN3.
Similarly, SN3 will forward the data to the Base Station

Controller (BSC). Distance R between each layer and the Radius
R of Data Collecting Range depends on:

a. Battery Power of Wireless Sensor Node
b. Transmission Range of Wireless Sensor node.
c. Density of WSN per m?

V-EXPERIMENTAL RESULT

We have simulated the result of our proposed model, LEACH
and PEGASIS in 100-nodes network using Omnetpp-4.1
version. Figure 1 shows 100 nodes network which is
randomly deployed in the field. We have located BSC at the
center of 50m x 50m field. We simulated our result to
determine the number of rounds of communication when 1%,
25%, 50%, 75% and 100% of the nodes die using LEACH,
PEGASIS and our proposed model with each node having
same initial energy level.
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Fig 2: Experimental result for network with initial energy
0.25J/node.
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Fig 3: Experimental result for network with initial energy 0
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Fig 4: Experimental result for network with initial energy 1.0
J/node

Figure 2 shows the number of rounds until 1%, 25%, 50%,
75% and 100% nodes die for a 50m x 50m network with 0.25J
initial energy per node, 0.5J per node in Figure 3 and 1.0J per
node in Figure 4. Our proposed model performs
approximately 1.35x better than PEGASIS and approximately
4x better than LEACH.

VI- CONCLUSION

In this paper, we have discussed the new proposed model
which is based on dynamic data gathering approach in the
formation of cluster head of sensor nodes to minimize the
overhead and distance from BSC so that less dissipation of
energy in sensor nodes at the time of data transmission. From
our simulation results it is show that our proposed model is
135% better than PEGASIS and 400% better than LEACH
when 1%, 25%, 50%, 75% and 100% of nodes die for the
described network.
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