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Abstract
A wireless sensor networks consists of a thousands of sensor node 
distributed over an area. These nodes are directly interacting with 
their environment by sensing the physical parameters such as 
temperature, pressure, vibration, motion, humidity. The sensor 
nodes are inexpensive portable devices with limited processing 
power and energy resources. For maximizing the lifetime of 
wireless sensor network we need an effective routing approach. In 
WSN a large coverage area is also useful for gathering information 
from the whole network. Current routing protocols consume more 
energy in transmitting data to base station and these protocols 
do not guarantee the efficient deployment of sensor nodes. This 
work deals with minimum energy consumption of node in data 
transmission and also deals with area utilization problem. LEACH 
(Low Energy Adaptive Clustering Hierarchy) [1] is a popular 
cluster-based structure which is proposed in wireless sensor. It is 
a type of MAC protocol based on TDMA system. For balancing 
and maintain energy consumption it suggest that each node can 
be probably become a cluster head. Each cluster must have a CH 
as there is no certainty in LEACH about the location of cluster 
heads and the selection procedure of cluster heads is based 
upon maximum residual energy instead of probability as used 
in LEACH.
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I. Introduction
Wireless Sensor Network (WSN) is an upcoming technology 
which has a wide range of application including infrastructure 
protection, industrial sensing and diagnostics, environment 
monitoring, context–aware computing and so on. This kind of 
network usually consists of a large number of nodes that bring 
themselves together to form a wireless network. The components 
of a WSN are sensor nodes, BS and monitored events (that is, 
an event that is required to be sensed in the environment) [2] 
A typical sensor node is made of four building blocks: power 
unit, communication unit, processing unit and sensing unit [1], 
as shown in fig. 1. 

Fig. 1: Wireless Sensor Node Architecture

The sensing component in a node measures certain physical 
characteristic like temperature or detects soil moisture of a location 
in which it is placed. The processing component is responsible 
for collection and processing captured data from its surrounding. 
The wireless communication component of a sensor node is 
responsible for transmission or reception of captured data from one 
sensor node to another node or to an end user through the cluster 
head to the base station (BS). The sensor node, its processing 
and communication component requires energy to function as 
expected, and the power component, which is of limited amount, 
is solely responsible for provision of energy to the three other 
components [1]. Based on application, the monitored event can 
either be dynamic or static in its operation.

II. Related Work
Various methods for minimizing energy consumption in wireless 
sensor network have been proposed such as by Heinemann et 
al. [3] who described the LEACH protocol as a hierarchical self 
organized cluster based approach for monitoring application. The 
data collection area of the data is randomly divided into clusters. 
LEACH uses time division multiple access (TDMA), to transmit 
data from the sensor nodes to the cluster head. Then CH aggregates 
the data and transmits it to the base station for processing. One of 
the features of LEACH is localized coordination and control for 
the formation and operation of clusters. The cluster head rotate 
randomly.

In [4] Lindsey et al. came about the proposition of PEGASIS 
which is an extension of LEACH. It eliminates the overhead of 
dynamic cluster formation created by LEACH. In this protocol, 
the nodes transmit to the CH and transmission of data is done by 
the cluster head, which is selected in a rotational manner, to the 
BS. PEGASIS protocol is found to save more energy and is more 
robust in node failure when compared to LEACH.

Wei Cheng et al. [5] proposed a novel adaptive, distributed, 
energy efficient clustering algorithm, AEEC for wireless sensor 
network. Their approach selects cluster heads based on the node 
energy related to that of the whole network which can bring about 
efficiency in heterogonous networks.

Hu Junping et al. proposed Time-based Cluster-Head Selection • 
Algorithm for LEACH. In it competition for cluster-heads 
(CHs) no longer depends on a random number as in LEACH, 
and a random time interval instead. Nodes which have the 
shortest time interval will win the competition and become 
cluster heads.
Nikhil Marriwala et al. [6] proposed a new approach in which • 
Cluster Head selection is based on the maximum residual 
energy and minimum distance and chooses an optimal path 
between the CHs and the base station.

Al-Karaki and Kamal [7] also made a survey of the routing technique 
in wireless sensor network and mentioned that hierarchical routing 
technique has the advantages related to scalability and efficient 
communication.
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Muruganathan et al. [8] developed a protocol that creates clusters 
of the similar size and uses multi-hop routing between CH and 
the BS. The cluster head which forward the last hop is selected 
randomly from the sets of cluster heads to minimize the load of 
cluster head which are located nearest to the base station.
In [9], Wei Li proposed a geometric programming model to extend 
the network lifetime of the sensor network by clustering sensor 
nodes into groups. He developed an iterative method for solving 
the geometric programming by choosing the optimal location of 
cluster heads. The optimum mentioned in his proposition refers 
to minimizing energy consumption based on two inter-sensor 
network under specific constrained. 

Wireless Sensor Network (WSN) is a kind of ad-hoc network that 
has become an interesting area for researchers. Routing is an issue 
for these sensor nodes due to the limited availability of resources. 
The sensor nodes are used to measure the physiological data in 
the environment. The energy, processing capabilities, and sensing 
abilities are limited in a wireless sensor node. The sensor nodes 
are used in battlefields, disaster areas, monitoring the enemy’s 
activities, and deployed at boarders to prevent illegal activities. 
The sensed information and aggregated data delivery are necessary 
for efficient communication between sensor nodes and the base 
station. The literature survey presented in this paper is divided 
into six major parts

Routing Protocols• 
Classification of Routing Protocols• 
Location-Based Routing Protocols• 
Flat Routing Protocols• 
Hierarchical Routing Protocols  • 
Low-Energy Adaptive Clustering Hierarchy for Wireless • 
Micro sensor Network

III. Proposed Work
This chapter presents a new routing protocol for WSNs. In 
this approach the proposed design of routing protocol and the 
difference between the proposed routing protocol and the LEACH 
[1] protocol are discussed.
In our proposed algorithm, we improved the LEACH protocol 
and proposed an improved LEACH with location based CH and 
two hop communication (LBCH-LEACH) for WSNs. We take 
into consideration the location of each node while clusters are 
forming. The simulation result proves that our proposed scheme 
noticeably increases the life time of the network. We also take 
advantage of clustering infrastructure and data aggregation as 
used in LEACH. At first we explain the system and radio model 
in our proposed algorithm.

A. System Model
The initial energy of all the nodes is the same.• 
The communication environment is error free.• 
All the nodes are able to send data and receive data from the • 
base station.
Sensor nodes are uniformly distributed in a two dimensional • 
field.
The base station has no energy limitation.• 
All the messages that are being sent have the same number • 
of bits.
All sensor nodes are the same in terms of size and • 
performance.
The location of the base station is fixed during data • 
transmission.

B. Proposed Method
In our proposed algorithm the network is distributed in equal 
size of five clusters (number of clusters based upon the value p). 
As result each cluster contains a CH and the selection procedure 
based upon the concept of maximum residual energy after cluster 
formation. Data transmission from CH to BS follows two hop 
communications accordingly. We used the following technique 
to improve the original LEACH.

C. Maximum Residual Energy
In our proposed algorithm, we make residual energy of node as the 
main matrix which decides whether these nodes turn into cluster 
head or not in the next round. In first round communication, every 
node has the same probability to turn into cluster head. n (n=p×N) 
nodes are randomly selected as cluster heads, and then, the residual 
energy of each node is different after one round communication. 
We select n nodes with more residual energy as cluster heads in 
next round communication, and so on until all nodes are dead.

Fig. 2: Selection Procedure of CH
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D. Proposed Algorithm
Create a random sensor network1. 
Divide the network into segments2. 
For each segments do3. 
For first round CH selection is same as LEACH, in which a 4. 
node chooses a random number between 0 and 1.
Each Non-CH nodes of that segments form a cluster.5. 
Now CH receives data from Non-CH nodes and aggregates 6. 
them.
Follow Two-Hop communication. Calculate energy dissipation 7. 
and subtracted from the remaining energy of every node.
If Energy of a node =Null, then those nodes are deleted from 8. 
the network and the lifetime close and we get them out.
Else choose the node with maximum residual energy as a CH 9. 
and repeat step 5 to 9.

IV. Conclusion
This paper mainly concentrates on the conserving and balancing 
energy in a wireless sensor network. Author has investigated only 
few of the problems. Some of the problems can be further explored 
are as follows. Algorithms for placing more than one base station 
can be explored depending on communication parameters. More 
accurate methods can be developed for anchor free localization in 
WSN. Models for identification of bottleneck nodes and resulting 
life time enhancement techniques. Further, results at the end of 
this study is  that overheads needed to implement any method 
should be as low as possible and low enough to made it viable. 
Further if random access MAC (medium access control) is used, 
there will be random delay and energy overhead which gets added. 
The impact of these need more investigations along with new 
methods to minimize this delay and to improve throughput per 
unit energy consumed.
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