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Abstract- The underwater acoustic network is the type of
network which is deployed under the deep sea oceans to sense
water conditions. Due to dynamic nature of the network, node
localization is the major issues of underwater acoustic
networks. The node localization techniques are broadly
classified into angle based range based scheme. This research
work is based on to increase performance of range based
scheme for node localization. The proposed improvement in
range based scheme is implemented in MATLAB. The results
shows increase in percentage of node localization
Keywords- Node localization, Range based scheme, Angle
based Scheme
I.
INTRODUCTION
The base station and sensor nodes are contained in the
wireless sensor networks. In the basic architecture of the
sensor networks, the sensor nodes have very low power, very
less memory and computation power. In the wireless sensor
networks the sensor nodes are distributed randomly which
sense the conditions and pass it to base station. The base
station is the deployed on the central location for the data
aggregation. The sensor nodes monitor the environmental
conditions in it are deployed and pass the collected
information to the base station. The base station is deployed
on the central location of the environment [1]. The base
station has the large computation lower and has very much
high storage capacity; it means it can process very information
in least amount of time. The gateways are the units which
provide interface between the internal environment and
outside environment. In the wireless sensor networks, the base
station pays role of gateway. In order to provide
communication underwater there are networks deployed
which can help in transmitting important information from
such areas. High-speed communication in the underwater
acoustic channel is challenging due to limited bandwidth,
extended multi-path, refractive properties of the medium,
severe fading, rapid time-variation and large Doppler shifts.
Here, the electromagnetic waves also propagate poorly in sea
water.
The communication techniques were originally
developed for terrestrial wired and wireless channels due to
which there is need to do significant modifications to make it
suitable for underwater channels. The node localization is the
critical issue of the wireless sensor networks due to its

dynamic nature. The node localization means sharing the
location of the sensor nodes among various sensor nodes for
the efficient data communication [2]. The data aggregation
issue can be resolved by designing efficient solution to the
node localization problem. The wireless sensor network is
deployed to perform various talks such as monitoring the
environmental conditions, target tracking, in the felid of
defense and so on. The node localization is the important
requirement to fulfill all the application of the wireless sensor
networks. The wireless sensor networks have the issue of node
localization due to its dynamic nature. The node localization is
the process which performs the task of gather node
coordinates of the unknown nodes [3]. The node localization
can be done by the distance techniques and also by the
coverage area of the sensor nodes. The node localization is
important to generate queries from the sensor nodes for
various events, transmit data in the groups, routing data from
the source to destination. To localize the position of the
sensor nodes, the anchor nodes are deployed in the network
for the localization distance between the sensor node and
anchor is calculated which estimated value not the real value
is. To estimate the extract position of the sensor nodes,
various optimization techniques need to implement on the
anchor nodes. The major issue of the node localization is the
ranging errors which need to reduce for the exact position
estimation of the unknown nodes [4]. When the positions of
the unknown nodes are identifies than the mean square error
get reduced. The mean square error is the fitness value of the
optimization problem which needs to reduce to estimate exact
location of the sensor nodes. The wireless sensor network has
the major issue of the position estimation as sensor network
has various applications like area monitoring, as the network
is deployed in the large amount of area. In the past years,
various node localization algorithms are designed and efficient
node localization algorithms can leads to estimate the accurate
node position and also identification of the sensor nodes.
When the data need to base station from the sensor node then
the localization plays important role [5]. The accurate node
location estimation leads efficient route establishment and
also save energy while data the data transmission from source
to destination. To estimate the location of the unknown nodes
in terms of their coordinates, node identification is called node
localization. The wireless sensor network has some of the
unique and critical applications like to maintain the consist
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throughput, maintain quality of service, provide security to
some area, military applications to spot targets, check
activities of the object and so on. The node localization is the
critical issue which can create two serious problems in the
network [6]. The first problem is the route establishment
problem means to establish secure and efficient path from
source to destination. The second’s problem is the range
problem which defines coverage area of the sensor nodes. The
solution of these two problems is the node localization. In this
chapter, various problems which are raised due to node
localization and also various applications of the node
localization and solutions are discussed.
II.
LITERATURE REVIEW
Ranjit Kaur, et.al, (2017), in this research work, author
suggested that the localization is the important issues of the
wireless sensor networks. In the localization scheme the
location of the sensor nodes are estimated on the basis
distance. The estimated value is not real, it is just the
approximation. When the node position is not estimated
correctly, then it is difficult to generate useful information
from the base station. The node localization has the complex
issue due to high size of the sensor networks. The node
localization is the optimization problem. The author proposes
nature inspired optimization technique for the node
localization [7]. The performance of the various optimization
algorithms are compared like FPA, FA and GWO. The
performances of these algorithms are compared in terms of
accuracy and computational time.
S.R.Sujatha, et.al, (2017), author proposed dynamic weight
based algorithm for the node localization. The proposed
method will be based on hybrid technique for the node
localization in wireless sensor networks. The bit error rate will
reduced when the estimated and measured node positions are
almost equal. The anchor nodes are used to gather the node
locations accurately. The author proposed the DE algorithm
for the localization which directly increases accuracy of
localization [8]. The simulation results shows that the
proposed method performs well in terms of accuracy and
execution time.
Meng JooEr, et.al, (2016), author highlights the issue of node
localization in wireless sensor networks.The density of the
network should be high for the accurate estimation of the node
position. The node density affects the accuracy of node
localization. When the density of the nodes in the area is
reduced then the number of hops in the network reduced
which reduce accuracy. The author proposed node density
based estimation technique to node localization [9]. The
anchor nodes calculate the node density and according to node
density the anchor node divided regions in the sub-regions.
The distance between the anchor node and the sensor node is
calculated for the estimation of node position. The simulation
results show that the proposed HCED algorithm performs well

as compared to other density based algorithms in terms of
accuracy and execution time.
Eva Tuba, et.al, (2016), the position estimation is the
important part of the wireless sensor network. The node
localization is the concept in which the location of the
unknown nodes is estimated. The RSSI is the technique in
which the distance between the anchor nodes and the sensor
nodes are calculated for predicted the location of the sensor
nodes. The author proposed node location method which is
based on the optimization algorithm called fireworks swarm
intelligence [10]. In this algorithm, the estimated data is
collected from the various anchor nodes is given as input to
the algorithm. The proposed algorithm performs well as
compared to other algorithms in terms of accuracy and
execution time.
Chin-Shiuh Shieh, et.al, (2016), the author describe about the
node location problem and also about the various issues of the
node localization. When the position and identifications of the
sensor nodes are not estimated then it is difficult to gather
correct data from the network. Due to estimation of the node
position, the node localization is the optimization problem
[11]. In this research paper, author compared various
optimization algorithms for node localization. The author
compares genetic algorithm, Particle swarm optimization
algorithm, grey wolf optimization, firefly algorithm in terms
of accuracy and execution time. The author analyzed that
firefly is the algorithm which performs well as compared to
other algorithm in terms of accuracy and execution time.
Suman Bhowmik, et.al, (2016), author describe the problem
of node location in their research work. When the position and
node identification is unknown then it is difficult to aggregate
useful information from the network. In the RSSI technique,
the node position is estimated based on the received signal
strength. In this research paper[12],author proposed the fuzzy
logic based node location technique. In the technique of fuzzy
logic the fuzzy rules are derived on the basis of distance
parameters. The distance is calculated between the anchor
node and sensor nodes. The calculated distance follow which
define rule will leads to position estimation. The simulation of
proposed algorithm is done in Omneet++ and it is analyzed
that proposed algorithm has high accuracy for the node
localization
III.
RESEARCH METHODOLOGY
In order to identify the location coordinates of the unknown
nodes within the network, the node localization process is
used. The information related to distance as well as the radius
of wireless communications being held is utilized for this
process. The events are to be originated, the group query of
sensors is also to be assisted and the queries related to
coverage of networks are to be computed in this process.
There is no real value achieved by the distance measured
amongst the unknown node and the anchor node. As a type of
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optimization, the unknown node position estimation can be
considered here through which the target function of the
localization error caused in the anchor node can be reduced.
This can help in computing the position coordinates of an
unknown node within the network. A ranging error is the
major factor through which the location error of an unknown
node can be affected. The accuracy of localization can be
enhanced by reducing the maximum error of the network.
Thus, one of the major challenges found within the WSNs is
the node localization. On the basis of distance threshold
mechanism, a technique is proposed within the research work.
There are several beacons inserted within the network through
this technique. Within the network, the beacons signals are
flooded by the beacons along with there is a defined range of
beacon signals also provided. A response is provided back to
the beacons as per the nodes that exist within the range of
each other. The node is declared as a localized node once the
beacons receive the response message from the two nodes.
There is an increment in the node localization at steady rate
with the increase in threshold distance as per the evaluations
made within the research work. The angle of trajectory is
evaluated with the distance within the technique proposed in
the base paper. There are beacons flooded within the network
and with the help of defined angle and the range of nodes; the
nodes that are available can be localized here. There is
minimization of time required for node localization within the
underwater acoustic networks on the basis of proposed
technique.
Proposed Algorithm
Input: Number of nodes, Number of beacons
Output: Localized Nodes
1. Deploy wireless network with finite number of sensor
nodes
2. N=number of beacons in the networks
3. R=Range of beacon
4. Calculate Distance ()
4.1 For i=1 to n
4.2 For j= i+1 to n
4.3.Distance(i)= √((𝑋1 − 𝑋)2 ) − ((𝑌1 − 𝑌)2 )
5. For i=1 to n
5.1 If (Distance (i)> R)
5.2 Localization (i)=Node (i)
5.3 else
5.4 Node(i)=Node(i)
6. If (Localized(i)== for two beacons)
6.1 Node localized =Node localized+1;
6.2 else
`
6.3 Node localized=Node Localized
7. end

START

Deploy underwater network with finite
number of beacons and sensor nodes
Define Range of each beacon in the
network and flood beacon frames

Calculate Euclidian distance from the
beacons to each node in the networks

Node
localized

Yes

No

Check node
identification which
lies under the range
of beacons
Any node which lays
under the range of
two beacons it is
considered as
localized node

Display total Number of localized
nodes according to coverage area

STOP
Fig.1: Proposed Flowchart
IV.
EXPERIMENTAL RESULTS
The proposed algorithm is implemented in MATLAB and the
results generated are shown below that evaluate the
performance of this algorithm.
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VI.

Fig.2: Performance Analysis of proposed technique
As shown in figure 2, the performance of the proposed
technique is analyzed and it is been analyzed that when the
coverage area of the beacon get increased then the node
localization is increased at steady rate.
V.
CONCLUSION
The wireless sensor network is the decentralized type of
network in which sensor nodes sense and pass information to
the base station. The nature of the sensor network is very
dynamic due to which it is very difficult to estimate exact
location of the sensor network. To estimate location of
unknown nodes and their identification is called node
localization. In the existing approach, the RSSI technique is
proposed in which anchor nodes send beacon messages and
each node will revert back. On the basis of received messages,
the locations of the nodes are estimated. In this research work,
the technique of threshold is proposed which estimate location
of the sensor nodes. The simulation of the proposed and
existing technique is compared in terms of accuracy and
execution time. It is analyze that accuracy of proposed method
is more as compared to existing methods.
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