
IJSRD - International Journal for Scientific Research & Development| Vol. 2, Issue 03, 2014 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 861 

A Comparative analysis of localization algorithm used to locate a sensor 

node in wireless sensor networks 
Daizy Singh

1
 Dr. Vidushi Sharma

2
 

1
M.tech Student 

2
Assistant Professor 

1, 2
 Department of Wireless and communication networks,  
1,2

 Gautam Buddha University, Greater Noida, U.P. 

 
Abstract---In this paper we have presented the analysis of 

localization algorithms and their merits and demerits. We 

have classified the localization algorithm on the basis of 

their scalability for different application. The research 

methodology applied in the paper consist of RSSI approach, 

Mathematical expressions and MATLAB simulation. The 

main target is to develop an algorithm for the localization of 

node in sensor network. The main objective is to develop 

algorithm to resolve and propose improved localization 

algorithms in wireless sensor networks. 

Index Terms:- Localization algorithms, HOP terrain, WSN, 

Anchor node, Hybrid Based Methods 

I. INTRODUCTION 

Wireless Sensor node (WSN) consists of individual nodes 

that are able to interact with their environment by sensing 

and controlling physical parameters. These individual nodes 

collaborate is enabled by wireless communication. Wireless 

Sensor Networks combines sensing ,computation, and 

communication into a single tiny device. Wireless network 

sare broadly divided into two network i.e. 

infrastructureandinfrastructurelessnetworks,whereinfrastruct

urenetwork consists of wireless node with a network 

backbone and infrastructure less network consist with 

distributed ,independent, dynamictopology, low-power, and 

task–oriented wireless node. Cellular wireless network falls 

under the category of infrastructure network whereas ad-hoc 

and wireless Sensor Network (WSN) are the part of 

infrastructure less network. In ad-hoc mode, the wireless 

devices integrated and communicated to each other by 

making a non-support dynamic wireless link. 

 
Fig. 1: Classification of wireless networks 

WSNconsistofhundred/thousandwirelessnodedistr

ibutedwithgeographicalarea; all wireless nodes collection 

formation and supply towards central node for processing 

classification can be seen in fig 1. 

II. RESEARCH WORK 

Our areas of concern is the localization in wireless sensor 

network. Sensor localization problems are a critical area of 

research for the sensor network operation. Sensor network 

is useless if the node does not have the knowledge of their 

position; it cannot define the exact origin where the event 

occurs. The scope is being that large number of sensor node 

are being deployed randomly and only few of them sensor 

node are aware about their actual location (by putting the 

GPS on the each node, for example) which is most 

expensive and unreliable. Our aim is to determine the 

position of each sensor node or the entire node deduces 

their position. Several researchers have proposed 

localization algorithms but the main drawback is these 

algorithms are either they are complex and inaccurate or 

they are inexpensive. A tradeoff is required between the 

cost incurred in determining the localization of sensor node 

and the accuracy of the result. Secondary research has 

revealed that as the accuracy of algorithm increases one has 

to incur more cost to find out the accurate local position of 

the node. 

III. LOCALIZATION  

Wireless sensor network is the collection of small devices 

that is called sensor. Now a day’s wireless sensor network 

is the most rapidly growing area .WSN used in the 

environmental monitoring disaster relief, military 

application, defaces related problem   Localization is one of 

the most important concern area in   the WSN.  

Localization in WSN is required to know the exact origin 

of the event occurs. Basically localization is required to 

know the physical position of the senor where they are   

deployed. 

IV. LOCALIZATION ALGORITHMS. 

Wireless sensor network for the localization of sensor node 

there are in, more than than fifty localization algorithms 

exist till date. It is impractical to discuss all these 

algorithms; therefore we broadly classify these algorithms 

into different categories. These algorithms can be classified 

as shown below. 

 Centralized vs. distributed 

 Anchor based vs. Anchor less 

V. TIME DIFFERENCE OF ARRIVAL (TDOA) 

In TDOA, measurement of distance depends upon the time 

difference between two waves reaching same or different 

destinations with following combinations: 

 Both at Radio frequency 

 One at radio and other at Ultrasonic frequency 

 Both at Ultrasonic frequency. 
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VI. ANGLE OF ARRIVAL 

By analyzing the phase or time difference between the 

arrival of signals at different antennas or microphones, it is 

possible to discover the angle of arrival of the signal. In 

second method, it is also possible to gather AOA data from 

optical communication methods. 

Now the comparison of the all the range based and 

range free localizations algorithms as shown below: 

Technique 

 

Cost Accurac

y 

Energy 

efficient 

Hardwar

e size 

GPS High High Less Large 

GPS free Low Medium Medium Small 

Centralized 

Based 

Depen

ds 

High Less Depends 

Decentraliz

ed 

Based 

Depen

ds 

Low High depends 

RSSI Low Medium High Small 

TOA High Medium Less Large 

TDOA Low High High Less 

Complex 

AOA High Low Medium Large 

DV HOP Low Medium High Small 

APIT Mediu

m 

Medium High Medium 

Table. 1: Comparison of different techniques 

VII. MATHEMATICAL APPROACH AND MODEL  

In this we solve the Gaussian Newton  approach  

mathematical to verify the  that it work to find the distance 

between the randomly chosen node and the anchor node 

basically it minimize the sum of square function value and 

also reduces the error value  if error function is of square. In 

this derivate approach is used, 

i) Let us say that (x, y) are the anchor node means its 

position is known and (x0, y0) are the estimation point i.e 

randomly chosen point the through the simple distance 

formula we calculate the distance between the to nodes. 

d0=√(    )   (    )   

ii) Now take the derivative of x co-ordinate and y co-

ordinate, 

x co-ordinate     
 (  )

  
 

(    )

  
   

 y Co-ordinate      
 (  )

  
 

(    )

  
   

iii) Matrix formation for anchor node that for all point i.e. 

know, here we consider for the four     anchor node which 

we consider in the proposed algorithm 

 

D= distance derivative   

iv) Calculate the delta using the gauss newton method, 

Delta =(    )   ( ) [                       ] 

iv) Actual points for node is calculate, 

Actual point = random point + Delta 

In RSSI, distance between transmitter and receiver 

is estimated by measuring signal strength at the receiver. 

Propagation loss is also calculated, and it is converted into 

distance estimation. As the distance between transmitter and 

receiver is increased, power of signal strength is decreased. 

  ( )    (  )        (
 

  
)      

VIII. PROPOSED ALGORITHM 

The proposed algorithm considers the four anchors and the 

one anchor node in a homogeneous system of sensor node 

with equal energy the anchor node has the higher energy and 

has the GPS system. The proposed algorithm is given as: 

 Step1. Four Anchor node Ai … where i=4 with x and y 

co-ordinate. 

 Step2. One non Anchor Bi….. Where i=1 with x and y 

co-ordinate.  

 Step3. Simulation area 1000*1000. 

 Step4. Compute the distance between Anchor node and 

non node with the help of equation 4.6 refer as the 

estimate value. 

 Step5. Assuming the Random point C. 

 Step6.  Calculate exact distance between the estimated 

value and the random point with the help of the 

Gaussian Newton algorithm equation 4.1 

 Step 7. Perform the refinement iteration with the help of 

equation 4.4 

 Step 8. Compute the localization error for every co-

ordinate [taken form reference paper] with the help of 

equation 4.3 

 Step 9.finally compares the localization error of our 

proposed algorithm with the reference paper. 

 

Fig. 2: Flow Chart for the proposed algorithm 

IX. RESULTS AND ANALYSIS 
To simulate the proposed algorithm we use the 

MATLAB2013.Sensor Network is the collection of the N 

number of nodes in which few of them are anchor node i.e.   

Position of the node is known and other is the non-anchor 

node i.e.  Position of the node is unknown it is randomly 

deployed. This deployment of sensor node is shown in the 

figure 3Here we first consider the simulation area if 
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100    . In this anchor node are randomly deployed 

which in this the position of the two anchor node is fixed. 

 

Fig. 3: Sensor Node Deployments 

Here in the 1000      simulation area we 

consider the four anchor node which know their localation, 

here we also consider the one mobile node (non anchor 

node). Now using the RSSI technique we get the actual 

location of the node where they are present. As shown in 

figure 4.  In this the four anchor node placed at the (0, 0) 

(1000, 0), (0, 1000) and (1000, 1000) the back circle shows 

the  anchor node  while the red is the mobile node which 

estimate the actual location of the  other node which is 

shown by the  blue  sign Which is done by the RSSI 

technique as in figure 4 the localization error 0.19177 which 

is computed by the refinement process. 

Fig. 4: Localization of Node 

X. REFINEMENT PROCESS  

To reduce the localization error we use the Gaussian 

Newton concept. We take the actual co- ordinate from the 

reference paper but in our proposed algorithm the 

localization error is much less than the previous existing 

algorithm.  

Fig. 5: RSSI Table 

In the above table the   localization error is more. This 

localization error is increase as the grid size is increase. As 

shown above table. 

 

Fig. 6: Proposed algorithm table 

Fig. 7: The Relation Of Anchor Node And 

XI. LOCALATIONERROR FOR ITERATION(40,50) 

Here  above figure localzation erorr is increase  as the grid 

size is inceraes in  case  of reference  paper while in our 

proposed the localztion  error is decareces as the grid size is 

increased. 

 

Fig. 8: Anchor Node And Localization Error for 

XII.  ITERATION (67,58) 

Here  above figure localzation erorr is increase  as the grid 

size is inceraes in  case  of reference  paper while in our 

proposed the localztion  error is decareces as the grid size is 

increased . 
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Fig. 9: The Relation Of Anchor Node And 

XIII. LOCALIZATION ERROR FOR ITERATION(90,87) 

Here  above figure localization erorr is increased  as the grid 

size is inceraes in  case  of reference  paper while in our 

proposed the localztion  error is decareces as the grid size is 

increased. 

XIV. CONCLUSION  
In our proposed work the comparative analysis of the 

localization algorithm is provide while doing the 

comparative analysis of all the localization algorithm we 

have find that some of the localization  technique  have few 

merits and the greater demerits. These merits and demerits 

were the main source for proposing the idea of unique 

approach which is the enhanced composite approach 

aspects. In entire Localization algorithm there is the some 

shortcoming i.e. less accuracy and energyefficiency 

localization error is more. The proposed algorithm give the 

better result as it is more accurate, more energy efficient and 

localization error is less. 
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