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ABSTRACT

In the energy efficient routing protocols clustering is done as
uniformly and select as cluster head (CH) based on remaining
energy and distance of the nodes. This protocol is modification
of SEP protocol. The election of Cluster Head (CH) in
EEHSEP protocol is based on remaining energy and best node
with respect to distance between other nodes and sink node.
The energy consumption of sensor nodes is based on the
distance traveled by packet, if node transmits loner distance it
consume more energy than shorter distance. In this protocol
obtains distance between nodes is using distance equation
formula. It is calculate distance between node and obtained
average distance from the cluster head, based on best average
distance of nodes select cluster head.
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1. INTRODUCTION

In this section describes distance calculation in EEHSEP
protocol Let consider two sensor nodes (node A and node B)
and sink node with specific characteristic obtaining for other
sensor nodes position in the network, the nodes simultaneously
sending signal to sink node, node A. These nodes are directly
received signal obtain distance between these three points. The
table consists of information of sink node, sensor node A,
sensor node B and all other sensor nodes. The fields in the table
are having distance between nodes and number of nodes etc.
according field in table node A and node B obtain of distance
to each other nodes. These fields information is send to sink
node and all other nodes for updating information[1-2]. The
sink node fields in table as shown in below table 1.1

Table 1: Nodes Information in network

X, Vi Sensor nodes Coordinate
Mj Sensor node number
di,j Distance between node mi and node mj
Cj Sink Node distance
aj Node A distance
bj Node B distance
0.5 Optimal probability (Popt)
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Fig. 1.1: An example of clustering of nodes in EEHSEP

Find out of every nodes characteristic; Let an example compute
sensor node D characteristic as shown in Figure 1.2. Let
assume that attribute of each node such as Node A=(x;,y,),
Node B =(x3, y3) and base station/sink node=(x;, y;)-

. Sink Node
H_‘___,_/-' ‘“\H
o8 ~
Node A O
Q Node B

Node D

O
()Noae EC) Node b Nede H

Node G

Node C

Y oaxis

X axis

Figure 2: WSN Nodes coordinates
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To obtain characteristics of the sensor node D with distance
from nodes such as Node A, Node B and base station are
certain amount of a, b, c.

Let assume that node D characteristic is D = (x4, y4).
According to the formula calculates distance from node D to
sink node is given equation 1.

D —sink|? = (x4 —x)2 + (ya—y1)2 =22 (1)
Similarly below equations 2 and 3
(X4 —%2)? + (Va4 —y2)? = b? 2
(X4 —x3)* + (ya —y3)? =¢? 3

To obtain equation subtracted equation 2 from equation 3 the
X4 equal to equation 4.

X, = a2=b?—X1,+X22~Y12+Y22=2Y4(Y2~Y1)
4 2(x1—Xz)

. . . . . 4
To replacing with quantity of x, in equation 1, after s ( z
coefficients of y, equal power, solve between two points
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which as marked. These are replaced with in equation 1, these
calculations have been done for all sensor nodes in the
network, base station and each sensor node of characteristics
are saved in the table 5.1 by using these nodes characteristic
should determine distance of each node from every other
nodes. Remaining other node characteristic also saved to
similar table, and then, compared with nodes in network area
and the sensors nodes are divided into equal area (cluster) in a
network. This is form as clusters. The cluster sensor node is in
specific condition. These sensor nodes may be in vertical line,
horizontal line or both of them. Let assume that they are three
conditions: first condition if node is coming towards horizontal
line, assume that it is a bottom square member. Second
condition if node is coming towards vertical line, assume that it
is left square member. Finally if node coming towards both
horizontal and vertical lines, assume that it is bottom square
member. Accordingly all sensors nodes in the network will be
a member of one square area, assume that every square area
should be a cluster, in each cluster should be select cluster
head[5].

Node A
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H

Figure 3: Selection of Cluster Head

To election of cluster head will get the probability of cluster
head based on remaining energy and average distance of each
node in the network. To obtain average distance of each node
from each other nodes in same cluster and put average distance
into the equation 6, and also obtain remaining energy of each
the node[4]. For example find cluster head in figure 3.

probalility of cluster head P,; = % (5)
. I d,
Where average distance dp,; = - ! (6)

m is No of sensor nodes in cluster

mi= ith Node
d ;= distance between WSN nodes
RE,,; is energy remaining of each WSN node

Note that every node distance with itself distance is 0, from
given conditions select few of the sensor nodes as cluster
heads, and then cluster head will allot time period to each
member node, so that within its time period sensor nodes can
send sensed message. After receiving data from members
nodes the cluster heads gathered message send to base
station/sink node. After ending of time select as cluster head
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(CH) for clusters.
2. EEHSEP PROTOCOL

The main object of this proposed approach is to enhance the
life time of wireless sensor networks by ensuring uniform
allocation of sensor nodes in the clusters, hence there is not
much overhead for packets transmitting and receiving on
Cluster Heads.
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Figure 4: Flow chat for Cluster Head Selection
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3. RESULTS AND DISCUSSIONS

The simulation results of SEP, EEHSEP protocols have been
carried out by using network simulator (NS 2.35). The
simulation results were obtained by varying No. of nodes. The
following simulation scenario table 2 used for obtaining results.

Table: 2. Simulation parameter

Scenario parameter Value
Routing Protocols SEP, EEHSEP
Number of Nodes 50,60,70,80,90,100
Eo 1017
Simulation area 1000%1000 sq. M
Popt 0.5
Data Rate 1 Mbps
Simulation time 100 sec
Eo 101
Antenna Omni Directional
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Figure 5. Energy Consumption

Figure 5 shows that energy consumptions of SEP, EEHSEP
protocols by varying number of nodes. The EEHSEP is less
energy consumption than SEP protocol. The cluster head (CH)
are symmetrically selected based on remaining energy and
distance between nodes and sink node, the EEHSEP protocol
has more energy efficient.
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Figure 6. Energy Remaining

The remaining energy is obtain in SEP, EEHSEP by varying no
of nodes. The remaining energy of EEHSEP is higher than SEP
as shown in above figure 6. The remaining energy is high in
EEHSEP protocol because of cluster head selected with best
distance of sink node and as well as other nodes.

~
Packet Delivery Ratio
120
100
80
o —0—0—0—0—0
60
o == SEP
40
EEH
20 SEP
0
50 60 70 80 90 100
No of Nodes
N\ J

Figure 7. Packet Delivery Ratio

The EEHSEP protocol has higher packet delivery
ratio when compare with SEP protocols as shown in above
figure 7. The PDR is slightly decreased with increasing number
of nodes
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Figure 8. End to End Delay

From the figure end delay is increased with increasing nodes.
Obtained end to end delay for EEHSEP, SEP protocols by
varying No. of nodes i.e. from 50 to 100 nodes and node speed
constant. The EEHSEP protocol is has less delay when
compare with SEP protocols as shown in figure 8.
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Figure 9. Number of dead Nodes

The number of dead nodes increases with increasing no of
nodes as shown in figure 9. The number of dead nodes are less
in EEHSEP when compare with SEP.
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Figure.10. Overhead Vs No of Nodes

From the Figure 10 illustrate that, overhead increases with
varying number of nodes. The EEHSEP protocol has higher
overhead when compared with SEP protocols as shown in
figure 10. In the EEHSEP protocol overhead increases due to
calculation of distance between nodes and to maintain nodes
characteristics information in the network.

4. CONCLUSION

In this paper simulation of proposed EEHSEP protocols is
carried out using network simulator (ns 2. 35). The EEHSEP
protocol given better performance when compare with SEP
protocol. The energy consumption decreases by 12% than SEP
protocol, the packet delivery ratio also increase by 9%. The
EEHSEP Protocol gives better performance interns of no of
dead nodes but overhead of the networks is high compare with
SEP protocols.
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