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Abstract: Through wireless communication, wireless sensor networks (WSN) have
changed the communication media. But limitations in WSN are a result of the difficulties
in replacing node batteries. The popular routing algorithm is LEACH has some limitation
in conserving better energy levels. In this paper, a new clustering algorithm, Low energy
data centric algorithm (LEDCA) is proposed for WSNs to reduce energy consumption and
thus prolong the life of the WSNs. The monitoring nodes on schedule basis collects infor-
mation though hopping mechanism on nodes and creates an energy road map for residual
energy to monitor the time to sustain energy in each node. The proposed model is the im-
proved version of Weighted Clustering Algorithm (WCA) and analyzed on the amount of
energy packets sent to the monitoring node on various thresholds and calculates parame-
ters for sustaining energy.

Keywords: LEACH, WSN, CH, BS, Residual energy.
Introduction

Wireless Sensor Networks (WSNs) are collection of sensors with limited energy re-
sources. Based on the economical cost of these devices, it is easier to deploy large number
of nodes to monitor in a large geographical area. WSNs are widely applied in military
surveillance, control and monitoring industries, traffic control, wildfire observation.

Every node forwards its sensed information directly to the Base Station (BS). The nodes
that are far away will eventually die , reducing the network lifetime. [7] As node operates
with limited energy source and large amount of energy is wasted during transmission to
BS. So there is a need for a robust routing algorithm with their strategy reduces the energy
consumption. In enhancement to the most popular Cluster based routing protocol
(LEACH) the proposed algorithm takes an attempt to increase the lifetime of network.
The nodes are located in a cluster and it receives data. Selection of Cluster Head (CH) is
done on the different energy level thresholds. [6] The sensor nodes in a cluster-based rout-
ing technique are performed during the election of CH. In the cluster, CH receives data
from nodes and transfers towards the base station in the form of data packets and energy
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packets towards the monitoring nodes that tracks the formation of consecutive CH to

prolog and sustain the lifetime of the nodes.

Drawbacks of LEACH Algorithm

LEACH routing algorithm has limitations [7], Cluster heads are randomly chosen without
considering the residual energy and distance of the nodes from the base station. CH are
selected randomly that lead to more energy consumption and the number of cluster heads
is varied for each round. When Cluster head dies, the cluster will become useless as the
data gathered by the nodes will not reach its destination [13]. Some of the CH situated at
the corner of the cluster causes the using up more energy leading to low performance of
the complete network.
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Assume the n sensor nodes are randomly distributed in an area and periodically collects
data on priority basis. Energy consumption is done by a monitoring node which is based
on the schedules to sample the sensors for the current availability of the amount of ener-
gy. In order to predict the energy spent, duration of the node at a particular state is to be

noted. Let E be the amount of energy spent in a time T and Ae will be the energy spent in

a state. Then mathematically, we have amount of energy predicted per state as shown be-
low in the expression.

n

AE= Z Ae

i=1

Results

All the nodes are assumed to be in the fixed mode with the limited amount of energy lev-
el. They are deployed as shown in the figure 1. The energy of the sink node is assumed to
be active till the end of the simulation. The simulation maintains a packet to send energy
information to the monitoring node along with packet to sink node. At each node Ae is
calculated at every state and then combined to get the total AE. In the proposed algorithm
it is found that nodes stay alive for more time compared to the WCA algorithm. The ener-
gy. The results are estimated through NS2. We have simulated around 32 sensor nodes
having 7 cluster heads, one sink node. The deployment of sensor nodes is shown in the
Figure 1.

Simulation Analysis
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FIGURE 1: FORMATION OF CLUSTERS
The implementation of the LEDCA is done using NS2 simulator. Figure 1 depicts the

cluster formation. Packets are exchanged with the CH as shown in Figure 2, as the sink
node moves towards the cluster heads. Figure 3 shows the latency at different thresholds
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FIGURE 3: Latency Graph

Conclusion

The sensor nodes are deployed over the large area. They have the limited transmission
range with the constrained battery. To maintain the lifetime of the battery certain routes to
be adopted by the cluster to send data mobilized sink. In our work, LEDCA was intro-
duced where the routes for the next hop was chosen by remaining residual energy at the
cluster heads. We have shown the latency graph which provides the apparent view of
cluster capability enhancement.

Future work

The proposed work can be extended to the study of 5G features in wireless sensor net-
works. 5G uses high data speeds of 3GHz to 300 GHz frequency with low latency less
than 1ms to 10ms that connects globally with other devices. The future work will be fo-
cused on the mechanism of signal transmission that in turn optimizes the cluster-based
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WSN to improve the life time of the sensor and study on the spectrum management for or
multi-band communication.
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