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Abstract— The Basic issue of wireless sensor networks is
Localization. Localization gives Positional information of
sensor nodes. For obtaining location information of sensors
we require Localization techniques (algorithms). For the
deployment of sensor nodes, coverage and rescue operations
location information is essential. Many applications such
as routing and target tracking are all location
dependent. Two Localization algorithms are used to obtain
the node positions. Range Based & Range Free Localization
techniques which are used to locate the nodes. Individually
these two techniques are having limitations. To solve these
limitations CDL (Combined and Differentiated Localization
approach) method is proposed which uses DV -hop
localization algorithm to calculate distance between the
nodes. High Location accuracy is achievable by CDL
method in reducing the location error. This paper is
proposed with advances in Localization methods along with
their location error results. The aim of this work is to find
out the precise location of sensor node.
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. INTRODUCTION

Sensor nodes are having restricted energies and possessions
in wireless sensor networks. The most important aspect
from wireless sensor network is the location information of
sensor node. Localization techniques (algorithms) are used
for obtaining location information of sensors. The
geographical positions (location) of sensor nodes are find
out through Localization techniques [1]. Initially
Localization techniques estimate the locations of sensors by
using the absolute position information [2]. The Global
Positioning System (GPS) consists many localization
approaches but they fails in indoors and under the ground
and in forest. Two self Localization algorithms [3] are used
to obtain the sensor node locations in WSN. Range Based &
Range Free Localization techniques [4] which are used to
compute the node locations. Range-based algorithm is used
to compute the exact distance between the nodes and then
use the information to localize the nodes [5]. Range based
algorithms attain good localization results, with diverse
kinds of techniques such as: Time of arrival (TOA) [7],
Time difference on arrival (TDOA) [8], Angle of arrival [9],
and Received signal strength indicator (RSSI) [6]. Range-
free algorithm takes only network connectivity information
between nodes or information of hop count to localize the
nodes. The various Range-free techniques are centroid
algorithm[10], DV-Hop algorithm [11,12] APIT algorithm
[13]. The localization results offered by range-based
approaches are more accurate than the range-free
approaches but it requires additional Hardware which is
expensive for implementation. Without any Hardware

requirements Range free localization algorithm achieves
high accuracy which is an alternative cost effective
approach [14]. In practical situation both the algorithm does
not able to address the issue of the localization because of
dynamic environments. To solve the limitations in Range
based and Range free algorithm we propose the solution
CDL, Combined and Differentiated Localization approach
[16]. The properties of range based and range free
algorithms are inherited by CDL to overcome the limitations
and to increase the Location accuracy. In CDL distance
is calculated first by using the DV -hop localization
algorithm, and secondly improved ranging quality and
location accuracy is calculated by double filtration and
calibration process which in turn reduces the Location error.
The organization of this paper is as follows: Localization
Trouble is presented in section Il, Analysis of existed
Localization Techniques is presented in section Ill. The
proposed and improved method is introduced in section 1V.
Conclusion of the paper is given in the V section.
Simulation and results are provided in Section V1.

Il. LOCALIZATION TROUBLE
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Fig. 1: Localization of WSN
Localization difficulty is caused due to the distinction
between the expected co-ordinate and the real co-ordinate.

The formula for the fault location is given by
Errorn :\/(Xln_xn) _(yln_yn)2 (l)
The real co-ordinates of node N are (x,, v,)

respectively and the expected co-ordinates of node N are
(Y, )respectively. The most important significant factor

from the localization is Average location error. The average
error expressed in terms of percentage is as follows:

N
AverageErior = iz Error, *100%
NR )
Here N is the quantity of nodes R and is the communication
radius.
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I1l. ANALYSIS OF EXISTED LOCALIZATION TECHNIQUES

The two self Localization Techniques [3] are Range Based
& Range Free Localization techniques [4] which are used to
compute the node locations.

A. Range-Based Algorithm:

It computes the correct distance between the nodes and then
use the information to localize the nodes [5]. Range based
approach does not require details about the connectivity or
availability of the nodes due to hardware limitations in
WSN devices. Several Range based techniques are:

— Time of arrival (TOA) [7]

—  Time difference on arrival (TDOA) [8]

— Angle of arrival [9], and

— Received signal strength indicator (RSSI) [6].
1) Time of Arrival:

Fig. 2: Time of Arrival
Time of arrival (TOA) or Time of flight (TOF), quantify the
distance between the two nodes by using the travel time
from the transmitter to the receiver.

In order to apply TOA, minimum three sensors are
needed. If the distance between three sensors is known, then
at the junction location can be found with three circles
around every sensor with the radius which denotes distance
measurement. Deficient calculations create area of
uncertainties between each of these sensors in which the
transmitter may contain
2) Time Difference of Arrival:

Multilateration, or Hyperbolic positioning, is the method
used by Time difference of arrival (TDOA), which uses for
node localization. TOA uses travel time from transmitter to
the receiver to measure distances. In TDOA the transmitter
does not required to be in sync with the sensor. So does not
require the distance between the transmitter and the receiver.
Synchronization is the only requirement between the sensors
since the Localization calculation is based on diversities of
time/distance. So in TDOA to find the distance between
each sensor [19] different travel time diversities are used
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Fig. 3: Time Distance of Arrival

3) Angle-of-arrival:

The angle between some reference direction and
transmission direction of a random wave is recognized as
orientation and is called as Angle of arrival. The orientation
is a fixed direction where AOAs are estimated. From the
north [20] in a clockwise direction this orientation is
represented in terms of degrees. It uses the hop count
between the nodes for measuring the distance; it uses
geometric relations to estimate the received signals angle
and to estimate the locations of nodes. AOA is linked to
direction of arrival (DOA) which can be expected by the
virtual or complete angles between the neighbors.
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Fig. 4: Angle-of-arrival
4) Received Signal Strength Indicator:
RADAR [17] or RSSI technology is proposed for hardware
controlled systems. These techniques are used to translate
signal strength into distance estimates. The distances
between two nodes are estimated by using RSSI based on
the strength in the received signal through another node. The
strength of the signal becomes less due to large distance
towards receiver node. Tentatively the strength of the signal
is inversely proportional to squared distance; along with a
known radio propagation model may be used to convert the
signal strength into distance.

Signal Strength «
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Fig. 5: Received Signal Strength Indicator Method [17]
The problems such as uneven signal propagation
noises, obstacles, type of antenna, and multi-path fading,
from RF systems [17][18], makes range measurements
imprecise. A two-stage improvement positioning and
calibration constraint is planned to reduce error to with some
tolerable limit. So we generate a system calibration, in
which the values of RSSI and distances are evaluated at the
forefront of time within a restricted environment. The

main advantage is cheap in cost, due to capable receivers.

B. Range-Free Algorithm:

It takes only network connectivity information to localize
the nodes based on hop count information. It does not
require special hardware or radio signal strengths for
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Localization. So, these techniques are less expensive and
require less information compared to range-based
algorithms.
The requirements for these algorithms are

—  Which nodes are within radio range?

— Node estimated locations.

—  Sensors radio range
The Range-free techniques are

—  Centroid algorithm[10],

— Approximate point in triangle algorithm[13],

— DV-Hop algorithm [11,12]

C. Centroid Algorithm:

To estimate the location of sensor node [10] this technique
uses the connected anchor node position (Xj, Yij). A signal
with location information is transmitted by the anchor
nodes. The positions of sensor nodes (Xest, Yest) are
computed as centroid of the positions of all the
neighboring connected anchor nodes to it as:

(X 44Xy F+atTy

(X_ .Y )=
o= N N

The estimated position of the sensor node is
represented as Where, (Xest, Yest) and N is the number of
neighboring connected anchor nodes to the sensor node.
This method is simple and financial, but the estimated
location results of this method are very poor and
localization error is very high, which is improper for many
applications.
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Fig. 6: Centroid Localization Algorithms

D. Approximate Point in Triangle Algorithm (APIT):

It is a area based range free localization method in which
anchor nodes known their positions based on the self-
equipped high power transmitters. APIT is located in an area
In order to perform position estimation the approximate
point should locate in an area by dividing that area into
triangular zones between anchor nodes

Fig. 7: Area Based APIT Algorithm
Each node’s presence inside or outside the
triangular regions allows decreasing the feasible location
until all the possible sets have reached to an acceptable
accuracy. The point in triangulation test (PIT) is used to
narrow down the possible area that a target node resides.
According to this test, if the node is not inside a triangle, it

requires moving [13]. In order to estimate the distance it
uses Signal Strength. It just assumes that signal strength
decreases steadily with the distance.

E. DV Hop Algorithm:

Distance Vector Hop algorithm[11,12] is proposed by
Dargos Niculesu and Badri Nath. It is a disseminated hop by
hop positioning algorithm.The execution of the program
involves three steps.After hop count values to all anchor
nodes.In the next step,when the anchor assigns hop count
value to other anchors,average size of one-hop is
approximated.Then the approximated average is conveyed
to the whole network.The average size is calculated using
the formula:

Hopsize, = (5 —X0)" = (% - y,)?
Zj:i hij (5)

The coordinates of i and j are (x; ,y;) and
(x;,yi)respectively. h; are the hops between anchor i and
anchor j. After all mysterious nodes have acknowledged the
hop-size from anchor nodes which have the minimum hops

between them; they calculate the distance to the anchor
nodes based on two factors: size of the hop and least hop

count h,, , using the following formula:
d;, = h,, * HopSize, (6)

From second step, the position of the mysterious
nodes is measured according to the distance with each
anchor node. The coordinates of the mysterious node is (X,

y), and the coordinates of anchor i is (X;, Y;). Assume d, is

the distance between anchor nodes to mysterious nodes, then
we have the following formula:

(x=x)" +(y=y,)* =d
(x=x%,)% +(y—y,)* =d;

(Xixn)2+(y7yn)2:dr§ (7)

The above formula can be introduced with the
subsequent linear equation:

AP = B. Where
(3]
Y (8
Xl_xn yl_yn
A= _2% X, = X, Yo = Yn

R S e (e (10)

Least square method is used to attain the position
of the mysterious node which is articulated as:
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P=(ATA)_1ATB(11)

The least number of hops and the distance that
separates itself from each anchor can be obtained by the
standard nodes by using the first two steps of DV-hop
algorithm.
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Fig. 8: DV Hop Localization Algorithms

IV. PROPOSED WORK

The limitations from Range based and Range free methods
are overcome by using CDL, Combined and Differentiated
Localization approach [16]. It consists of virtual-hop
localization, local filtration, ranging quality aware
calibration. Initially it calculates distance between the nodes
by using the DV -hop localization algorithm, and then it
improves the range quality and location accuracy process by
double filtration and calibration process. DV-hop algorithm
results a big error due to the, random distribution of nodes.
To overcome this problem we propose an algorithm [21]
based on the expected distance to the nearby anchor. An
[22], improved DV-Hop algorithm consists of selective
Three-anchor DV-hop algorithm, based on the connectivity
vector. In this paper the development of algorithm is
specified through two steps in which a mysterious node can
calculate its position by selecting three anchors with
reference to the nearest one.
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Fig. 9: CDL workflow
Virtual Hop Localization use to calculate the distance using
Range free algorithm, Local Filtration picks good nodes
with good neighbors. Calibration finds the node with the
best range measurement.

A. Virtual-Hop Localization:

Virtual-hop localization [16] calculates the node locations
first. It, counts the virtual hops Each node has to count
virtual hops to resolve the errors. Every sensor can be
referred as a node in a graph and all the nearby nodes are
connected, communicated with each other in one hop
through their edges only.

B. Model-based Filtration:
Filtration [23] is used to find good nodes with high

localization accuracy. A good node is likely to have both
good and bad links. It consists of two filtering methods
used to identify good nodes. The good nodes are whose
location accuracy is satisfactory. The two local filtration
techniques are neighborhood hop-count matching and
neighborhood sequence matching.

C. Neighborhood Hop-Count Matching:

Neighborhood hop-count matching [24] filters the bad
nodes. Here each node takes neighborhood hop-count
matching as the first step to identify whether it is a good
node based on local connectivity information. Note that hop
count is indeed a rough estimation of the distance between
two nodes. If a node’s hop counts to its neighbors greatly
mismatches the distances calculated using the nodes’
estimated coordinates, w.h.p. the local node’s coordinates
will have a large error. First, every node exchanges the
estimated coordinates with its 2-hop neighborhood. Second,
after received the estimated coordinates, estimates the
distance between them. Third, for each node within its 2-hop
neighborhood, estimates the hop count to its communication
range.

D. Neighborhood Sequence Matching:

Neighborhood sequence matching[24] distinguishes good
nodes from bad ones based on RSSI sequence and distance
sequence. Though model-based straightforward filtration is
infeasible, RSSI still offers useful information. Generally,
the RSSI between two nodes decreases monotonically as the
distance increases. First, sorts its neighbors in descending
order with regard to the RSSI from them, generating a
sequence number for each neighbor. By mapping the
sequence numbers we get the first sequence called RSSI
sequence. Second, according to the estimated coordinates,
sorts its neighbors in the ascending order with regard to the
estimated distance between them, generating the second
sequence is called distance sequence.

E. Ranging-Quality Aware Calibration (RQAC):
Calibration [23] [24] plays an important role in finding a
node with better ranging quality. Given the range a
measurement between bad node and its good neighbors, the
estimation off’s location usually works by minimizing an
objective function. RQAC Estimator is used to estimate the
ranging quality of a good node with its good neighbors. As
the set of undetermined nodes includes both good and bad,
we only use good nodes as references and do not include
any undetermined nodes in the calibration. a threshold. For
RQAC estimator, the growth trend is restrained by
decreasing ranging quality

V. COMPARISONS OF ERRORS:

In the normal dv-hop the range of error is 8.7 and the
snapped inducing shaped residuals is 5.6 and the combined
and differential localization with triple anchor based DV hop
has the error 2.2 and ongoing process carbon sink gives still
less range of errors.

VI. CONCLUSION

The combined and differential localization technique is
applied a step by step approach to pursue the best possible
location accuracy and the ongoing process is carbon sink
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and the emission measurements and there will be forest fire
risk prediction, by using this approaches we can get the
higher accuracy, efficiency and the consistent performance
in the remote areas and from this technique there many of
them may government organization and non-government
organization and from not only we can find the changes in
the environmental factors undergoing in wild areas and also
climatic changes happening in the areas like wild and also it
can use in the remote areas to check the unknown person or
any wild animals entering into the remote areas can easily
find and we can protect people from the various kinds
of human and wild attacks through deploying the wireless
sensor network
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