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Abstract

Wireless sensor networks play a key role in communication. They are comprised of hundreds sensor nodes with limited energy. So ener-
gy utilization major issue in WSN for performing the given task. So most of the protocols are concentrate on energy consumption .Zonal

mechanism is one popular WSN routing technique.

In this work we are mostly concentrating on optimization of stable election protocol

for heterogeneous wireless sensor networks and compare the performance with LEACH and SEP. Most of the work to find stability peri-
od, alive nodes and dead nodes, throughput in LEACH, SEP, ZSEP. We are stimulated in MATLAB tool. Stimulation results prove that
improvement in stability period and through put is better in ZSEP when compared to LEACH and SEP.

Keywords: LEACH, SEP ZSEP, MATLAB, alive nodes, dead nodes.

1. Introduction

Large number of sensor nodes is randomly arranged in wireless
networks with a base station at the center of network region. These
sensors detect information from environment and transmit to the
base station for processing. The network in which each sensor
having different levels of energy then the network is so called
heterogeneous WSN. Different types of protocols are designed to
guide the nodes. In heterogeneous WSN, there are different proto-
cols like Low Energy adaptive clustering hierarchy (LEACH),
Stable Election Protocol (SEP), Threshold sensitive Energy Effi-
cient sensor Network protocol (TEEN), Distributed Energy-
Efficient Clustering Protocol (DEEC) etc. Using these protocols
we can transmit data to the base station. The main aim of these
protocols is to send data more effectively. So we should design a
protocol which uses energy most efficiently[5].

LEACH is one among the protocols which is based on Clustering
process. Gathering group of nearby sensor nodes and selecting a
cluster head to gather data of all the nodes of cluster and send to
base station. By forming the clusters in network field we can use
energy effectively. SEP is stable election protocol developed from
LEACH[1]. SEP is having more energy efficiency compared to
LEACH. In LEACH, every node has the possibility to become a
cluster head. In SEP, the nodes are separated into normal nodes
and advanced nodes based on their energy levels. Normal nodes
are the nodes with low energy and advanced nodes are the nodes
with high energies. Most of the advanced nodes are placed away
from base station uses more energy for transmission leading to
reduction in life span of node. So, to overcome this problem we
perform clustering process in advanced nodes. By this we can
improve life span of nodes. Thus network life time increases.

2. Vision Aided Movement Estimation

Base station: A base station is a radio receiver/transmitter that is
used as the hub for the local wireless network.

Network lifespan: It is the time gap from the beginning of opera-
tion up to the death of the first alive sensor node.

Number of cluster heads per round: This is instant measure that
displays the number of nodes which transmit data directly to the
base station, information aggregated from their cluster members.
Number of alive nodes for each round: This instant measure that
display the whole number of nodes and that of each type that has
not yet expended all of their energy.

Network throughput: This is the rate of successful message deliv-
ery over a communication channel.

Advanced nodes: Nodes with high energy in the network region
Normal nodes: Nodes with low energy in the network region
Intermediate nodes: energy of the node that is ranges between
advanced nodes and normal nodes[2].

3. Proposed ZSEP Method

Our proposed protocol is the modified method of stable election
protocol, in order to utilize energy effectively. SEP and Z-SEP are
similar. In both cases, the entire network contains advanced nodes
and normal nodes with base station at the center.

Network Design:

There are several types of routing protocols designed, where nodes
are random in network region and node’s energy is not used effec-
tively.

In this protocol we alter this method: the region of network is
partitioned into three zones: Oth zone, 1st Head zone, 2nd Head
zone. All nodes in the network region are distributed among these
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three zones depending on their energy. We considered some por-
tion of total nodes is supplied with high energy.

Let Nh be the high energy nodes among total number of nodes Nt,
which are supplied with ‘x’ time extra energy than the energy of
other existing nodes. We represent these nodes as ‘advanced
nodes’ and (1-Nh)*Nt are represented as ‘normal nodes’
Distributing nodes among the zones based on energy levels:

Oth zone: Normal nodes are placed indiscriminately in this Oth
zone,

1st Head zone: Half of the advanced nodes are placed indiscrimi-
nately in this zone.

2nd Head zone: Another half of the advanced nodes are placed
indiscriminately in this zone.

This type of allotment of nodes to these zones is to achieve high
efficiency. As the advanced nodes are having extra energy than
the normal nodes.

The nodes which are far away from the base station require more
energy for transmission. So we designed the network in such a
way that nodes having high energy i.e., advanced nodes are away
from the base station and nodes which is having low energy are
kept near to base station.

‘ &5 Norma Nodes Advarce Nodes
100+
9 _ Head Zone 2
8
70 ) 1

|

g ‘i
50 Zone O ‘ &
40
i
20 -
10

Head Zone 1
0 10 20 30 40 5 60 70 8 90 100

Figure 1. Zones Arrangement
Transmission in Z-SEP:

Z-SEP follows two methods for transmission of data from nodes
to the base station. The methods are:

o  Direct transmission.
o  Communication through cluster head.

Direct transmission:

The normal nodes in 0™ zone transmit data to the base
station without forming cluster head or any media. This low ener-
gy nodes sense surroundings, collects data and transmit them to
the base base station directly[4].

Communication through cluster head:

Advanced nodes in 1%t Head zone and 2" Head zone send data to
base station via cluster head. By using clustering technique, a node
is selected as cluster head in 1% Head zone and 2" Head zone.
This cluster head gather information from the nodes and transfer
to the base station. Thus data is transmitted by using clustering
algorithm. Formation of clusters is only applicable for advanced
nodes.

Let us consider optimum number of clusters as Nopt and N is
number of advanced nodes. Based on SEP optimum cluster head
probability Copt is [1]
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h
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Each advanced node has to determine whether to be as a cluster

head in present round or not. A indiscriminate number from 0 to 1

is generated for advanced node.if that number is less or equal to
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A'is the group of high energy nodes that have not been considered
as cluster head in the last

1

Caav  Rounds[3].

As the cluster head is identified the cluster head broadcasts a mes-
sage to the nodes. The nodes collect the information and deter-
mine which cluster head it comes under for present round. This
period is called as ‘cluster formation phase’.

Based on strength of reception signal, node reply to cluster head
and join as a member in that particular cluster head. Cluster head
then allocate a time division multiple access scheme for nodes
during which nodes can transmit information to cluster head. After
formation of cluster, each node data is sent to cluster head in par-
ticular time allotted to node by cluster head[6-14]. This period is
shown in fig
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Figure 2. Sensor sends the information cluster heads

The cluster head receives data from the nodes and transmit them
to base station. This period is known as ‘transmission phase’. The
cluster head requires more energy during transmission of data to
the base station.
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Figure 3. Cluster head sending information to base station

The cluster head is selected only from advanced nodes which are
of high energy. Normal nodes are not capable to become a cluster
head as they are with low energies. So normal nodes are placed
near to the base station, can transmit directly using less energy.
Hence the energy is effectively used and we can improve life span

of each node
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4. Simulation

In this section analyses the implementation of proposed method
ZSEP and compares with SEP and LEACH. In comparison, we
consider 200 nodes and placed in 150*150 areas. We situated the
base station in Centre of the ZONE 0. In this operation we consid-
er some input parameters mention in table 1. We mainly concen-
trate on throughput, stability period alive nodes for SEP, LEACH,
ZSEP.

Table 1: Parameters Consider For Simulation

INPUT PARAMETERS VALUE
Size of the network field 200*200
Nuber of nodes 200
Energy of node 2]

Data in terms of bits 7000bits
Threshold energy 1
Advanced nodes 50

Zone 1 nodes 25

Zone 2 nodes 25

Zone 0 nodes 150
Advanced node energy E(1+a)

Normal nodes sense
information from
surroundings

Head zone 1 and head
zone 2

¢ A 4

Normal nodes Selection cluster head
transmit data to the and identifying cluster
base station members

v

Cluster members sense
data and Transmits

5. Results and Discussion

In this section we got results by using MATLAB tool for LEACH
,SEP and ZSEP for the 10-20 percentage of advanced nodes and
having the enery 2-3 times then normal nodes.
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Figure 4. Total throughput per no of rounds

In fig 4 we considering 10% nodes as advanced nodes having the
energy three times the normal nodes after MATLAB simulation
LEACH and SEP protocols consuming more power for infor-
mation bits to the base station when comparing with ZSEP. We
can observe performance table 3.

Table 2: Performance Analysis for m=0.1 and a=2

cluster head and trans-
mits data to the base

information to cluster PARAMETERS Stability period(in | Throughput(data in
terms of no of | terms of packets
head
rounds)
v LEACH 2000 0.1x10"5
. SEP 4000 0.4x10"5
Collection of data by ZSEP 7000 1.7x1075

station
v

A\ 4
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Figure 5. No of alive nodes per rounds for m=0.1 and a=2

In fig 5 we considering 200 nodes , in that we assuming 10%
nodes means 20 nodes are advanced nodes having the double the
energy then normal nodes . In this simulation we are trying to find
no alive nodes LEACH , SEP and ZSEP protocol , from the we
we can conclude that ZSEP performs better then LEACH and
SEP.

Table 3: Performance Analysis for m=0.1 and a=2

PARAMETERS No of rounds No of nodes
LEACH 5000 12
SEP 5000 34
ZSEP 7000 51
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Figure 6. No of alive nodes per rounds for m=0.1 and a=1.5

In fig 6 we considering 200 nodes , in that we assuming 10%
nodes means 20 nodes are advanced nodes having the 3 times the
energy then normal nodes . In this simulation we are trying to find
no alive nodes LEACH , SEP and ZSEP protocol , from the we
we can conclude that ZSEP performs better then LEACH and SEP

Table 4: Performance Analysis for m=0.1 and a=1.5

PARAMETERS Stability period(in | Throughput(data in
terms of no of | terms of packets
rounds)

LEACH 5000 8

SEP 5000 18

ZSEP 5000 27

6. Conclusion

Proposed zonal stable election protocol shows better simulation
results then LEACH and SEP in the form of alive nodes and
through put. If we observe the through put graphs ZSEP protocol

gives better throughput almost 4 times then SEP. If we observe
the alive nodes simulation results ZSEP protocol will make the
nodes to operated for long time 50% of the nodes will alive more
the 5000 rounds

References

[1] Venkata Narayana, M.Email Author, Imamdi, G., Khan, H.,
Lakshmi Durga, P.V.N., Sirisha, N., Praveen Kumar Reddy, R.,
Chandan Krishna, Y. View Correspondence (jump link), “De-
sign of electrically small top loaded antennas for GPS applica-
tions”, ARPN Journal of Engineering and Applied Scienc-
es,Volume 10, Issue 22, 2015, Pages 10281-10287.

[2] Mohan, L., SriKavya, K.Ch., Kotamraju, S.K., Govardhani, I.”
Design of a general communication receiver”, International
Journal of Pure and Applied Mathematics, Volume 117, Issue 18
Special Issue, 2017, Pages 193-199.

[3] Girish Gandhi, S., Govardhani, I., Kotamraju, S.K., Sri Kavya,
K.Ch.,” High-throughput turbo decoder for wireless communica-
tion systems, International Journal of Pure and Applied Mathe-
matics, Volume 117, Issue 18 Special Issue, 2017, Pages 201-
206.

[4] Ahuja, V.K., Sri Kavya, K.Ch, Kotamraju, S.K.,” Performance
of low-cost small cell and heterogeneous network using satellite
backhaul for unconnected rural and remote mobile USERS, In-
ternational Journal of Pure and Applied Mathematics, Volume
117, Issue 18 Special Issue, 2017, Pages 177-183.

[5] P.Gowrisankar, N.Srinivasulu , Dr.Ch.Balaswamy,” Design and
Implementation of Black-hole Attacks in  AODV Routing Pro-
tocol for Mobile Ad-hoc Networks, International Journal of Ad-
vanced Research in Computer and Communication Engineering
Vol. 2, Issue 12, December 2013

[6] MADHAV, B.T.P,, PISIPATI, V.G.K.M., MADHAVI LATHA,
D. and DATTAPRASAD, P.V., 2012. Planar dipole antenna on
liquid crystal polymer substrate at 2.4 GHz.

[71 ANNABATTULA, J., KOTESWARA RAO, S., SAMPATH
DAKSHINA MURTHY, A., SRIKANTH, K.S. and DAS, R.P,,
2015. Multi-sensor submarine surveillance system using
MGBEKEF. Indian Journal of Science and Technology, 8(35), pp.
1-5.

[8] LAKSHMI, M.L.S.N.S., KHAN, H. and MADHAV, B.T.P,,
2015. Novel sequential rotated 2x2 array notched circular patch
antenna. Journal of Engineering Science and Technology Re-
view, 8(4), pp. 73-77.

[9] MADHAV, B.T.P.,, KAZA, H., VAKA, J.K., SRAVAN KU-
MAR, K., SRIHARSHA, N., JASWANTH KUMAR, J., SID-
DHARTH, D.S. and SAI TEJA REDDY, D., 2015. Design and
analysis of compact coplanar wave guide fed asymmetric mono-
pole antennas. Research Journal of Applied Sciences, Engineer-
ing and Technology, 10(3), pp. 247-252.

[10] SARMA, G.S., ASADI, S.S. and NARAYANA, S.L., 2016.
Creation of web based decision Support information system for
evaluation of Topographic characteristics using remote sensing
& GIS and visual basic programe. International Journal of Civil
Engineering and Technology, 7(6), pp. 621-634.

[11] KISHORE, P.V.V., PRASAD, M.V.D., PRASAD, C.R. and
RAHUL, R., 2015. 4-Camera model for sign language recogni-
tion using elliptical fourier descriptors and ANN, International
Conference on Signal Processing and Communication Engineer-
ing Systems - Proceedings of SPACES 2015, in Association with
IEEE 2015, pp. 34-38.

[12] MADHAV, B.T.P., PISIPATI, V.G.K.M., KHAN, H. and
UJWALA, D., 2014. Fractal shaped Sierpinski on EBG struc-
tured ground plane. Leonardo Electronic Journal of Practices and
Technologies, 13(25), pp. 26-

[13] Sastry, J.K.R., Naga Sai Tejasvi, T., Aparna, J., Dynamic sched-
uling of message flow within a distributed embedded system
connected through a RS485 network, ARPN Journal of Engi-
neering and Applied Sciences, Volume 12, Issue 9, 1 May 2017,
Pages 2809-2817

[14] Sastry, J.K.R., Suresh, A., Bhanu, S.J., Building heterogeneous
distributed embedded systems through rs485 communication
protocol, ARPN Journal of Engineering and Applied Sciences,
2015, 10(16), pp. 6793-6803



