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Abstract— The technique of finding physical co-ordinates of a node is known as localization Importance of localization 
arises from the need to tag the sensed data and associate events with their location of occurrence. Location information of a 
sensor node can be obtained by using GPS. But, installing GPS in every node is not a feasible solution. This is because: (i) 
sensor nodes are deployed in a very large number. Installing GPS at every node will increase the cost as well as size, (ii) 
GPS consume power, which will affect the network lifetime. Moreover, location cannot be pre-programmed as it is un-
known where nodes will be deployed during their operational phase.In this thesis, we have made an attempt to address 
localization in static sensor networks. For static network we have proposed distributed range based localization techniques 
called Distributed binary node localization estimation (DBNLE). This technique proposed for grid environment. In DBNLE 
a node is localized with only two location aware nodes instead of three nodes in most localization techniques. This not only 
reduces the localization time but also the dependency. 
 
Keywords— Beacon Set, rBeacon modality, Broadcast beacon, Multi-duolatertion(MDL),Distributed Binary location 
Estimation (DBNLE)Approach 
 
I. INTRODUCTION 
 
Most of the existing localization techniques use three 
or more anchor nodes [1,2,3] for localizing   a single 
unknown node except for those schemes where 
directional antenna is used. In the scheme using 
directional antenna [4,5]algorithmic complexity, size 
and cost of node is more. In this paper, we propose a 
range based localization algorithm for sensor 
networks in a grid environment. The proposed 
technique localizes an unknown node using two 
anchor/location-aware nodes. we proposed a node 
localization technique called Distributed Binary Node 
Location Estimation (DBNLE). The proposed 
localization technique is distributed in nature. We call 
it binary, because each unknown node other than the 
edge nodes (placed with respect to anchor node)[6-8] 

use two location aware nodes in the localization 
process. The following assumptions are made in  
 
DBNLE: 
(i) Nodes are deployed in a grid. 
(ii) Distance between the grid points are set as per the 
RSSI requirement. 
(iii) Nodes are classified into three types: (a) Anchor 
node: Nodes whose position is known either through 
GPS or manually built-in. In DBNLE there is one 
anchor node. (b)Un-known node: Node which use 
localization technique to determine its position.(c) 
Settled node: These are the nodes that have obtained 
their location information through a localization 
technique. They serve as an anchor node for the 
remaining unknown nodes. Deployment of nodes in a 
grid is shown in Figure 1. 
 

 
Fig.1: Deployment of nodes in a grid, showing the placement of anchor &unknown nodes. 

 
DBNLE operate in three phases: (i) First phase: Edge 
nodes with respect to anchor node get localized and 
become settled nodes,(ii) Second phase: Settled nodes 
broadcast their position, and (iii) Third phase: 

Unknown node gets localized after obtaining position 
and range measurements from any two settled nodes. 
Phase Two and Three continues until all nodes get 
localized. Localization of edge nodes is explained in 
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Subsection I.I [9]and the remaining unknown nodes 
in Subsection I.II. 
 
1.1 Localization of Edge nodes: 
Lines 13-16 in Algorithm 1 explain localization of 
edge nodes. We consider Figure 4.1 to illustrate 
localization of edge nodes. In Figure 4.1, node 0 is 
the anchor node, and nodes1, 2, 3 ,4,5and 6 are the 
edge nodes. Let (x0; y0) be the location of anchor  
node 0. On receiving location information from the 
node 0, node 1, and node 4 gets localized. 
Node1compute its co-ordinate as follows: 
x1 = x0+ distance between node 0 and 1 
y1= y0 
Node   4 compute its position as: 
x4= x0 
y4= y0+ distance between node 0 and 4 
 
Algorithm 1: DBNLE Localization Algorithm 
 
Input: Nen: Edge node with respect to Anchor node 
            Nr: Node   other than Nen 
            A   : Anchor node 
Initialisation: 
 

1. BeaconSet ← ɸ          /*set of received 
location*/ 

2. rBeacon ← 0             /*no. of received 
beacons */ 

3. flag ← 0                   /*set to 1,when get 
localized */ 

4. dist[2] ← -1            /*array for storing 
distances */ 

5. If n ϵ A then                /*if it is an anchor 
node*/           

6.     Broadcast Beacon 
7. msg ← beacon 
8. dist ← distanceEstimation(msg) 
9. Increment rBeacon 
10. Action 
11. If n ϵ Nen then 
12.     Estimate position using msg and dist 
13.     Broadcast Beacon 
14. Flag ← 1 
15. Else if (n ϵ Nr) and (rBeacon< 2) 
16.     BeaconSet ← BeaconSet U msg 
17.    dist[rBeacon] ← dist 
18. If dist[rBeacon]=dist[--rBeacon] then     
19.     Delete dist[rBeacon] 
20.     Delete recent msg from BeaconSet 
21.     Decrement rBeacon 
22. If rBeacon = 2 then 
23.    Estimate position using dist[2] and 

BeaconSet 
24. Broadcast Beacon 
25. Flag ← 1 

 
Description of Algorithm1: Localization in DBNLE 
starts with a beacon broadcast by an anchor node as 
shown in lines 6 - 7. Lines 13 -16 represent 

localization of edge nodes and simultaneously acting 
as settled nodes. Lines 17 - 27 represent localization 
of unknown  
 
After computing their location information, node 1 
and 4 become settled node. Node 2and node 3 gets 
localized as node 1 on receiving location information 
from node 1 and node 2respectively. Node 5 and 6 
gets localized as in node 4 on receiving location 
information from node 4 and 5 respectively. 
 
1.2 Localization of Unknown nodes 
In the proposed scheme an unknown node requires 
location information from two settled 
Nodes for localization. An unknown node should not 
be equidistant from the two settled nodes considered 
for localization. Figure 2 shows the selection of 
settled nodes for localization. Figure 2(a) shows the 
wrong selection and Figure 2(b) shows the correct 
selection of settled nodes by an unknown node.  
 

 
Fig 2 (a) Wrong Selection of settled node, 2(b) correct selection 

of settled nodes. 
 
On receiving the location information from two 
settled nodes, an unknown node compute the 
following:  
(i) Its distance from two settled nodes. (ii) distance 
between two settled nodes,  
(iii) the angle at which the position information of 
settled node was transmitted. For localization we 
consider only the angular information of settled node 
whose location information was received first. An 
unknown node selects two settled node for 
localization, which are not equidistant from it and 
computes the distance between them. To illustrate the 
localization of unknown nodes, we consider nodes 7 
and 10 of Figure.1. Location information broadcast 
by node 0 is received by node 7 as shown in 
Figure.3(a). Let b1be the distance between node 7 and 
node 0, and θ1be the angle at which node 0 have 
transmitted beacon to node 7. Location information 
broadcast by node1 is received by node 7, and let 
a1be the distance between node 7 and node 1. Let c be 
the computed Euclidean distance between node 0 and 
1 at node 7. 
 
C =√(x1- x0)2 + (y1- y0)2 
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Figure.3: Localization of unknown nodes 7 and 10 

 

 
Figure.4: Nodes involved in the localization of unknown nodes  

in a 4 x 4 grid. 
 
where (x0,y0) is the location of node 0 and (x1,y1) is 
the location of node 1. Similarly, unknown node 10 
receives location information from nodes 4 and 5 as 
shown in Figure.3(b). Let θ2 be the angle at which 
node 4 have transmitted beacon to node 10. The 
angleθ1and θ2 is computed as follows: 
θ1 = cos-1(b1

2+c-a1
2) /2b1c 

θ2 = 90o - cos-1((b2
2+c-a2

2) /2b2c)) 
Let (x7, y7) and (x10,y10) be the co-ordinates of nodes 
7 and 10 respectively. Node 7compute its co-ordinate 
(x7, y7) as follows: 
x7 = x0+ b1 x cosθ1 
y7 = y0 + b1 x sinθ1 
Similarly, node 10  compute its co-ordinates (x10; y10) 
as follows: 
x10 = x4 + b2 x cosθ2 
y10 = y4 + b2 x sinθ2 
The above process continues until all nodes are 
localized. 

 
Figure 5: Localization pattern in a 4 x 4 grid. 

 
II. SIMULATION RESULT 
 
Localization time refers to the time required for the 
localization of the whole network. Localization time 
of both MDL and DBNLE for different grid size is 
shown in Figure6.It is observed that MDL 
[18,24]takes more time for localization than DBNLE. 
This increase in localization time is attributed to the 
shortest path algorithm used by each surface node for 
the selection of its reference edge nodes. 

 
Figure.6: Localization time of MDL vs. DBNLE in different 

grid sizes. 
 
In this paper we proposed a localization method 
called distributed binary node localization estimation 
(DBNLE) for grid network. Three types of node are 
identified in DBNLE. They are: anchor node, settled 
node, and unknown node. For localization, an 
unknown  node require two settled nodes. An 
unknown node becomes settled node after obtaining 
location in formation. Localization can be achieved 
using a single anchor node. DBNLE is compared with 
a similar scheme called multi-duolateration (MDL) 
also proposed for grid. It is observed that the DBNLE 
has lower localization error and localization time 
compared to MDL. 
 
CONCLUSION 
 
Localization in wireless sensor networks have 
received increasing attention over the last one decade. 
It not only provides the geographical position of a 
sensor node but also fills the requisite for geographic 
routing, spatial querying, and data dissemination. 
With the continuous research in localization of sensor 
networks, a number of effective algorithms have been 
proposed, but the stability has not yet reached. This is 
because of the storage, battery, processor) and the 
harsh deployment environments. Currently, none of 
the localization techniques is able to full-fill all these 
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constraints. Most existing localization algorithms for 
static WSNs were designed to work with at least three 
anchor nodes except in those cases where directional 
antenna is used. Usage of antenna not only increases 
the cost, but also the size of node as well as 
complexity of the algorithm. As the   of anchor nodes 
required in a network increases, overall cost of the 
network also increases. . In addition, energy drainage 
of the network increases, but the localization time of 
the whole network decreases. Further, anchor nodes 
installed with GPS do not work well everywhere. 
Therefore, at present we are in the need of a novel 
technology that will solve problems: (i) reduce the 
number of required anchor nodes, (ii localize sensor 
nodes in areas where GPS do not work well, (iii) 
minimize. 
Distributed Binary Node Localization Estimation 
Approach is a distributed range based localization 
algorithm for networks deployed in grid pattern. In 
this technique an unknown node is localized using 
two location aware nodes. This technique is 
compared with MDL. It is found that the localization 
time and localization error is less compared to MDL. 
. As the   of anchor nodes required in a network 
increases, over all  cost of the network also increases. 
Localization problem in WSNs is not yet fully solved. 
There are several issues in localization which need 
further attention. Some of these are below: 
(i) Localization accuracy is mostly affected by the 
ranging techniques used. Each ranging technique in 
turn is severely affected by the wireless channel 
behaviour in different environments. Therefore, for 
accurate localization, issues like signal fading, 
multipath, additive noise etc needs to be addressed. 
(ii) Error in distance measurement between nodes 
need to be handled with proper calibration because 
most of localization algorithms depend on the pair-
wise distance. 
(iii) Not enough work has been drawn on the 
localization of mobile WSNs. Owing to more battery 
drainage in mobile networks, a predictive approach 
for localization can estimate the node location with 
less number of anchors required. 
(iv) Localization technique for mobile WSNs needs 
to be tested in various mobility models .This ensures 
that each new proposed technique operate properly in 
real time networks. 
(v) Furthermore, localization of WSN in certain 
specific environments like under-water environments 
has not been explored much. 
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