Proceedings of 1st Shri Chhatrapati Shivaji Maharaj QIP Conference on Engineering Innovations
Organized by Shri. Chhatrapati Shivaji Maharaj College of Engineering, Nepti, Ahmednagar
In Association with JournalNX - A Multidisciplinary Peer Reviewed Journal, ISSN No: 2581-4230

21st - 22nd February, 2018

STUDY OF LOAD BALANCING TO MINIMIZE THE VARIABLE NODE POWER FOR
INCREASING THE NETWORK LIFETIME IN WSN

Miss.Bangar Dipika N.
Department of computer Engineering.
S.C.S.M.C.0.E,, Nepti, Ahmednagar-414005.
Maharashtra, India.
deepikabangarl1@gmail.com

Miss.Patil Priti A.

Department of computer Engineering.
S.C.S.M.C.0.E,, Nepti, Ahmednagar-414005.
Maharashtra, India.
pritipatil930@gmail.com

Abstract— Wireless technology growing rapidly now a
days. Information congregation is a rapid increasing and
challenging field in today’s world of computing. This
interacts with the various kinds of Things, Objects,
Technological devices, Sensors in various fields. Wireless
sensor networks consist of small battery powered devices
with restricted energy resources. The main merit of the
sensor network is that it includes power utilization
constraint for sensor nodes with the help of battery life.
The sensor nodes are typically out of the way for the user;
therefore substitution of the energy source or battery is
not practicable. For this reason, energy efficiency is a main
design concern that wants to be improved in order to
extend the lifetime of the sensor network. To extend the
lifetime of sensor nodes, energy utilization and routing
design issues are considered. The clustering based
approach for communication is conceived as the mainly
appropriate for the wireless sensor networks. The most
important monitoring system is wireless sensor networks.
All of the sensor nodes act as an event detector as well as a
data router. It consists in selecting a set of cluster heads
from the set of sensor nodes. The cluster members
transmit the data to the cluster head and all received data
at cluster head is aggregated and transmit it to the base
station. Clustering reduces and balances the energy
utilization and prolongs the lifetime and scalability of the
wireless sensor network. Clustering is frequently used
with a data aggregation method. Proposed method is work
in three phases; Initialization Phase, Setup Phase,
Transmission Phase.

Keywords— Computer communication Network, Wireless
Sensor Network, Clustering, Network Lifetime, Power
Consumption.

I.  INTRODUCTION

Wireless networks consist of several hundred of
minute sensor nodes to supervise physical or ecological
conditions such as high temperature, clamminess, etc.
every sensor node having the capability of sensing,
computing, and wireless communication. Information
congregation is a rapid increasing and challenging field in
today’s world of computing. The most important
monitoring system is wireless sensor networks. All of the
sensor nodes act as an event detector as well as a data
router.
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The sensor nodes are deployed in the particular
environment for sensing data from the surrounding and
supervise particular targets. It also collects the data. After
data collection sensor node transmit data to the sink node
or to the base station with the help of wireless
transmission. These base stations are connected to the
switching center which plays a role of gateways between
the sensor network and internet. Fig. 3.1 shows that direct
data transmission in the wireless sensor network. In this
strategy every node is communicating its sensing
information directly to the base station.

Wireless sensor networks are comprehensive in a
variety of applications including, military, healthcare
systems, environment monitoring etc. Fig 4.1 shows that
the sensor network is divided into the clusters which are
nothing but the collection or a group of sensor nodes.
Among these sensor nodes based on the residual energy
cluster heads are selected and nodes other than head node
transmit data towards head node. The head node
aggregates the data and forwards it to the base station.

In the wireless sensor network energy efficiency
plays a vital role to minimize the overhead through which
the Network Lifetime can be achieved. To extend the
lifetime of sensor nodes, energy consumption and routing
design consequences must be considered. In the wireless
sensors networks, the major aspect is the power supply of
a sensor node which is relay on the battery, and a sensor
node consumes the majority of its energy in transmitting
and receiving data in the form of packets. On the other
hand, in the wireless sensor network the battery power is
limited in a sensor node, and a sensor node that has its
battery exhausted could make the sensing region
uncovered. For this reason, energy preservation becomes a
serious anxiety in wireless sensor networks.['1[16] To
minimize the energy consumption and to extend the
network lifetime, a novel and efficient energy technique
based on the uniform clustering approach is implemented.

II.  LITERATURE SURVEY

Yunxia Chen and Qing Zhao originated a general
formula for the life span upgrading of wireless sensor
networks which holds autonomously of the underlying
network model ,network architecture protocol and data

collection commencement.[3!
[oan Raicu, Loren Schwiebert, Scott Fowler and
Sandeep K.S. Gupta contributed by a new algorithm, e3D
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(energy-efficient Distributed Dynamic Diffusion routing
algorithm), with a comparison done with two algorithms,
i.e. directed, and random clustering communication
algorithm. The algorithm has been developed using setup
cost with the analyzation of energy efficiency and useful
life time of the network.[4]

Othman, Nizar Bouabdallah and Raouf Boutaba
study the conservation of potential energy which is
achieved by balancing the traffic throughout. They studied
and concluded distributing the traffic by multiple paths
save more energy than the single path hence energy
efficiency is increased in multi path system. For this a new
analytical model for load balancing system has been
introduced.l!

Isabel Dietrich and Falko Dressler introduced the
algorithm to be used in analytic evaluations as well as in
simulation models for focusing on a formal and concise
definition of network that has been accumulated and its
total network lifetime. This algorithm introduces some
additional life time measures to the network life time.
There new concept is to make network tolerance and
disruption free. With another new additional feature is to
fulfill the requirement in certain period of time other than
every point of time.[®]

Vinay Kumar, Sanjeev Kumar and Sudharshan Tiwari
introduced a survey which increases the network lifetime
in Wireless Sensor Networks (WSNs) .Here the route for
data transfer are selected in such a way that the total
energy consumed along the path is minimized. For this
clustering concept was used as cluster helps energy
utilization in limited resources which extends and
maximizes network lifetime. [71

IIl. PROBLEM STATEMENT

Energy efficiency is a main design concern that
wants to be improved in order to extend the life time of the
sensor network. The main motive of this research is to
reducing the energy consumption and extending the
lifetime of wireless sensor network using the clustering
approach by balancing the network load. To extend the
lifetime of sensor nodes, energy utilization and routing
design issues are considered. The proposed technique
introduced an Extended Energy Efficient Clustering
Algorithm (EEECA) for the wireless sensor networks.
Research will be able to show the energy efficiency of the
network as compared to existing .In existing system the
node consumes more energy. It decreases the life span of a
network.

IV. PROPOSED SYSTEM

Generally it is assumed that node in a sensor
network are homogeneous in nature. But in actuality the
sensor nodes are almost not be present. The sensor nodes
are having different capabilities including initial energy,
reduction rate, etc. The heterogeneous sensor networks
consists of large number of inexpensive nodes capable for
sensing, among them a small amount of nodes having
relatively extra energy which are able to perform data
filtering, aggregation and transmission. Heterogeneity in
wireless sensor networks can be used to improve the life
time and trustworthiness of the network.[16][20]

Heterogeneous sensor networks are very popular in the
clustering approach for sensor network.

Cluster 1

® custer Head
O Sensor Node

Fig 4.1. Clustered WSN

Workstations

V. MATHEMATICAL MODEL
A. System Model

The system communications is composed
of a base station (BS) and sensor nodes. In the
system model the sensor nodes are working and
operational to be used outdoors, and the moving
condition is a random movement inside the
sensing area. All of the sensor nodes classfied
into non Cluster Head (n-CH) nodes and Cluster
Head (CH) nodes. The n-CH nodes operate in the
sensing mode to monitor the environment
information and transmit data to the CH node. In
addition, the sensor node becomes a CH to gather
data, compress it and transmit it to the base
station (BS) from the CH mode. The transmission
power is adjustable according to the data
transmission distance for each sensor nodes. In
wireless sensor networks, data communications
consume a large amount of energy. Energy
consumption for data collection and for data
aggregation of CH nodes is considered.[!2](3]

B. Energy Model

This model is for radio hardware energy
dissipation, where the transmitter dissipates
energy to run the radio electronics and the power
amplifier, and the receiver dissipates energy to
run the radio electronics. In this model, both the
free space (d2 power loss) and multi-path fading
(d4 power loss) channels are used depending on
the distance between the transmitter and
receiver. When the distance is less than a
threshold value 10, then the free space (FS) model
is used, otherwise, the multipath (MP) model is
used. As shown in Fig. the radio energy
dissipation model in the wireless sensor
networks.[213] In this model, to exchange an m-bit
message between the two sensor nodes, the
energy consumption can be calculated by,
ET(m,]) = EeT *m + Eamp(m) (5.1)
ER(m) = EeR+*m (5.2)
Where 1 is the distance between the two sensor
nodes, ET (m, 1) is the transmitter energy
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consumption, and ER(m) is the receiver energy

consumption. EeT is the electronics energy Parameter Value
cons.umptlon per bit in the Fransmltter .a.nd Electronics Energy (£9) 50 Nj/bit
receiver sensor nodes. Eamp is the amplifier

Communication Energy(FS) 10 PJ/bit/m4

energy consumption in transmitter sensor nodes,
which can be calculated by,

@ -
epgrl® when [ <
f{.‘an = FS P - Ln. Energy for data Aggregation(EDA) 5 Nj/bit
Cpgll wreeT =i
sl wl [>1
Einitial 100]
sPacket size 512 byte
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Fig. 5.2.1. Radio Energy Model
ss
Let NCH, CCH be the distance between the non-
cluster head node N and its cluster head node CH. LetCCH,
BS be the distance between the cluster head node CH and
the BS. Due to the multi-hop communication, a non cluster
head node only sends data to its cluster head node. The
residual energy of the non-cluster head node NCH is equal
to,
Residual energy of the Non Cluster Head (n-CH)
NcH = Einitial - Et(mncu) Incu,ch))
Ncu = Non Cluster Head
mnci = Transmits m bits BS
Inch,cn = Distance between Non- Cluster Head and
its CH.

Residual energy of the Cluster Head (CH)
Ccr = Einitial— Er(mncn) - Epa - Et(mnch, Incass)))
Ccn = Cluster Head (CH)

C. Network Model
We assume a WSN model where all the sensor nodes
are randomly deployed along with a few gateways and
once they are deployed, they become motionless. The data
gathering operation is divided in two rounds. In each

Table 5.3.1. Energy Parameters

Communication Energy(MP) 0.0013 PJ/bit/m4

No. of nodes
Sensing Area

50,100,150,200
100x 100,200 x
200

Table 5.3.2. Clustering Algorithm Methods

Method Environment for | Structure for | Techniques
EeTxm Eampxm . .
operation routing

LEACH Distributed Cluster Random
HEED Distributed Cluster Random  and
B residual Energy

- J Proposed Centralized Cluster Resudual
bt ot el Model Energy &
Sensor position

iil.
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VII. Advantages
Aggregated data transmitted towards head node.
Reduce number of nodes at the time of data
transmission.
Constructive Energy utilization.

d all d local d dsend i hei iv. Reliability and scalability for large number of nodes.
E()PlunTila sgﬁsor nof €s seélse ocal data .an send. 1tto dt ilr v. Minimizes communication transparency.
) en s perform data aggregation to discard the vi. Proficient use of resources in WSN.

unnecessary and uncorrelated data and send the
aggregated data to the base station. Between two adjacent
rounds, all nodes turn off their radios to save energy.
Current implementation supports TDMA protocol to
provide MAC layer communication. Various definition of
the network life is given in the literature such as this is the
time until first node dies, the time until last node dies or
the time until a desired percentage of nodes die.[*113]

VIII. Conclusion

The energy saving is a challenging issue in the
wireless sensor networks. We Understand and studying
the need of clustering in wireless sensor network.
Study and development of an algorithm for increasing
the lifetime of the sensor nodes by load balancing
techniques in wireless sensor networks.
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