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ABSTRACT

Measurement-based node localization algorithms
exploit the measurements of the received signals’
characteristics such as RSSI (Received signal
strength). Using the RSS measurement, the distance
between any sensors’ pair could be obtained by
converting the power loss due to propagation from a
sensor to another based on some propagation laws.
Unfortunately, due to the probable presence of noise
and interference, the distance’s estimate would befar
from being accurate, thereby leading to unreliable
localization accuracy. The proposed approach can
provide the deployment uniformly of known location
nodes among the sensor fields and the lower
computational complexity of path planning compared
with method which utilizes only mobile nodes on the
basis of a random movement. The results are
compared with the AODV based basic localization
technique with new RSSI based AODV node
localization technique. Further analysis of the power
consumption, PDR and throughput is done and shows
satisfactory results.

Keywords: wireless sensor networks (WSNs),
localization, node connectivity, RSS (received signal
strength),node distance.

1. INTRODUCTION

Wireless Sensor Network (WSN) is currently a
popular information acquisition and processing
technology and one of the research hotspots. WSN
technology integrates sensor, wireless network
communication and embedded computing
technologies and transmits data and information

through WSN nodes[6].Generally, the localization
algorithms have

been Proposed, which can be mainly classified into
two categories: range-based and range-free. Several
range-based techniques estimate an unknown node
distance by three or more beacon nodes. Based on the
range information, the location of a node is
determined. Some of the range-based localization
algorithms include received signal strength indicator
(RSSI), angle of arrival (AOA), time of arrival
(TOA), and time difference of arrival (TDOA) [4]. .
The proposed approach can provide the deployment
uniformly of known location  nodes among the
sensor fields and the lower computational complexity
of path planning compared with method which
utilizes only mobile nodes on the basis of a random
movement. The results are compared with the AODV
based basic localization technique with new RSSI
based AODV node localization technique. Further
analysis of the power consumption, PDR and
throughput is done and shows satisfactory results.

1.1 AODV Algorithm

AODV is the routing protocol based on the distance
vectorAlgorithm, which integrates the target serial
number this protocol mainly, includes routing
discovery and routing Maintenance. When the source
node communicating with other nodes fails to reach
the routing of destination node, it requires the
grouping of RREQ. After other nodes receive this
RREQ, whether such information exists or not is
checked then the information should be abandoned
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when necessary. Otherwise, it should record the
RREQ in this routing table and broadcast this RREQ
continuously until some central node reaches the
routing of destination node, or the routing request
group in reaches the destination node. In AODV
protocol, the node requests for the routing of The
destination node through broadcasting RREQ
message[5] Gradually. Such a flooding routing
method will unfortunately generate substantial RREQ
message, resulting in a tremendous signal conflict and
the protocol overhead.

1.2 RSSSI Algorithm

RSS Generally, the localization algorithms have been
proposed ,which can be mainly classified into two
categories: range-based and range-free. Several range-
based techniques estimate an unknown node distance
by three or more beacon nodes. Based on the range
information, the location of a node is determined.
Some of the range-based localization algorithms
include received signal strength indicator (RSSI),
angle of arrival (AOA), time of arrival (TOA), and
time difference of arrival (TDOA) [4].,the main idea
is to estimate the distance of a transmitter to a receiver
using the power of received signal, knowledge of the
transmitted power .the RSSI. The received signal
strength from sensor node at node at time is
represented By ,which is formulated as

d
P.(d) = P — PL(d,) - 104log,, (d_) + X5, (1)
0

Where P,(d) is the received signal, P tis the transmit
power, PL(d,) is the path loss for reference distance of
dom is the attenuation constant, and X5=N(0,5%) is the
uncertainty factor due to multipath and shadowing.

2. Simulation results Comparison of Existing
system with proposed scheme based on RSSI

Parameters configuration:

CBR Packet Size 256,512
Transmission Range | 5, 20, 30, 50, 100
Number of Nodes 50

RSSI 6.5,7.5
Simulation Time 150.0 Seconds

TransmissionRange | EHP AODV
5 28.63 34.27
20 30.14 38.44
30 36.11 61.31
50 52.36 68.6
100 70.64 96.35

Energy Consumption Analysis
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TransmissionRange | EHP AODV
5 24.35 37.93
20 32.74 54.92
30 36.96 59.37
50 68.92 75.23
100 80.36 103.25

Energy Consumption Analysis
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Transmission Range in meters

TransmissionRange | EHP AODV
5 0.812 0.65
20 0.831 0.67
30 0.86 0.7

50 0.88 0.83
100 0.901 0.89
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PDR Analysis
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TransmissionRange | EHP AODV
5 0.82 0.62
20 0.833 0.657
30 0.842 0.694
50 0.877 0.816
100 0.89 0.884
PDR Analysis
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TransmissionRange | EHP AODV
5 188.6 151.6
20 220.12 170.44
30 321.56 240.22
50 344.52 270.18
100 399.44 310.23
Throughput Analysis
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TransmissionRange | EHP AODV

5 104.1 111.23

20 151.3 150.26
30 270.6 210.36

50 297.1 234.1

100 326.3 280.78
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Energy consumed when packet size is 256
bytes is less than configuration with 512 bytes.
The RSSI based protocol shows less energy
consumption as compared to AODV protocol
even in 256 and 512 bytes of packet size
Packet delivery ratio obtained for both
configurations show that RSSI based protocol
outperforms compared to AODV

Throughput in both cases is higher than
AODYV protocol.

It can be observed that as transmission range is
increased energy consumption in both
protocols increases. PDR increases and
throughput also increases.

Increment in transmission range of each node
assures the communication reliability in terms
of link establishment process.

Increment in transmission range is done by
increasing transmission power hence energy
consumption is increased with large values.

As nodes are coming in contact with each
other it assures reliable link between all nodes
as far network is formed by the nodes.

The effect on interference is also observed
when transmission power is increased.

When transmission power is increased the
RSSI value remains almost higher than the
threshold thereby less dropping of packets
hence increment in throughput and PDR.
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In simulation, RSSI log is created during simulation
with respect to time at the time of link establishment
procedures. Each log is observed to verify the RSSI

based link reliability analysis

transmission power.

with respect to

CBR Packet Size 256,512

Transmission Range | 5, 20, 30, 50, 100

Number of Nodes 90

RSSI 6.5,7.5

Simulation Time 150.0 Seconds
TransmissionRange | EHP AODV
5 36.12 45.23
20 38.21 51.01
30 46 59.81
50 51 69.05
100 66.92 102.34

Energy Consumption Analysis
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TransmissionRange | EHP AODV
5 31.65 51.26
20 41.26 58.21
30 50.23 65.41
50 66.447 80.24
100 79.038 96.41

Energy Consumption Analysis

, 150

'Lé 100

2 — 0

£ 50 :%/‘

Z o

é 0 20 40 60 80 100 120
3 Transmission Range in meters

>

&0

g —e—EHP —@—AODV

84

TransmissionRange | EHP AODV
5 0.821 0.7
20 0.8311 0.72
30 0.8522 0.76
50 0.864 0.86
100 0.901 0.89
PDR Analysis
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Transmission Range in meters
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TransmissionRange | EHP AODV
5 0.81 0.7
20 0.82 0.72
30 0.841 0.76
50 0.86 0.81
100 0.89 0.84
PDR Analysis
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TransmissionRange | EHP AODV
5 290.13 290
20 311.21 315
30 326.62 324
50 411.25 356
100 423 393
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Throughput Analysis
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TransmissionRange | EHP AODV
5 310 272.3
20 321.23 285
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50 380.15 330
100 410 365
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Energy consumed when packet size is 256 bytes is
less than configuration with 512 bytes.

The RSSI based protocol shows less energy
consumption as compared to AODV protocol even
in 256 and 512 bytes of packet size

Packet delivery ratio obtained for both
configurations show that RSSI based protocol
outperforms compared to AODV

Throughput in both cases is higher than AODV
protocol.

It can be observed that as transmission range is
increased energy consumption in both protocols
increases. PDR increases and throughput also
increases.

Increment in transmission range of each node
assures the communication reliability in terms of
link establishment process.

7 Increment in transmission range is done by
increasing transmission power hence energy
consumption is increased with large values.

8 As nodes are coming in contact with each other it
assures reliable link between all nodes as far
network is formed by the nodes.

9 The effect on interference is also observed when
transmission power is increased.

10 When transmission power is increased the RSSI
value remains almost higher than the threshold
thereby less dropping of packets hence increment
in throughput and PDR.

In simulation, RSSI log is created during simulation
with respect to time at the time of link establishment
procedures. Each log is observed to verify the RSSI
based link reliability analysis with respect to
transmission power.

Conclusion:

The proposed method and its comparative analysis
with AODV protocol shows that energy consumption,
PDR and throughput are optimum and satisfactory in
proposed method.

The results show that method outperforms even in
case of high density networks. As packet size is
changed the impact on parameters is much less
compared to AODV protocol.

The proposed method protocol can be used when
localization based network establishment is to be done
and performance is expected. So far simulation
performance is satisfactory.
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