
IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 5, May 2015. 

www.ijiset.com 

ISSN 2348 – 7968 

 

 Combined and Differentiated Localization for WSN in 
Global Areas 

Ms. M.Kalaimani  M.E,1, Mrs. M.Madhuram, M.E.,2, Ms. R.Ranjani  M.E.,3 
 

1Assistant Professor, Department of CSE,IFET College of Engineering, 
TamilNadu, India, mkalaimani@gmail.com 

2Assistant Professor, Department of CSE,SKP college of Engineering, 
TamilNadu, India, mmadhuram.m@gmail.com 

3Assistant Professor, Department of CSE, IFET College of Engineering, 
TamilNadu, India, ranjani2k16@gmail.com 

 
ABSTRACT 

LOCALIZATION   is crucial for many 
services provided by wireless sensor 
networks.  Deploying sensors in forest is 
always considered as a challenging role. 
Non uniform deployment of sensor nodes 
could affect effectiveness of range free 
localization, Received signal strength 
indicators (RSSIs) used for estimating 
distances are highly irregular, dynamic, 
and asymmetric between pairs of nodes. In 
this paper Combined and Differentiated 
Localization approach inherits the 
advantages of both range-free and range 
based method Virtual Hop localization 
addresses non-uniform deployment, 
filtration picks good nodes with good 
location accuracy RQAC emphasizes the 
contribution of the best range 
measurements 
 
Keywords- Localization, ranging quality, 
received signal strength indicator (RSSI)    
 

1. Introduction 
The basic principle of Adhoc 

network is multihop transmission of data 
from source to destination in which the 
message hops through the intermediate 
nodes to reach the desired destination. 
Wireless sensor network is the subclass of 
wireless adhoc network. The wireless 
sensor networks provides wide range of 
applications which include   area 
monitoring, environmental monitoring, air 
pollution monitoring, forest fire detection 
etc... .It suffers from many limitations such 
as non-uniform sensor deployment, non-
precise location information Networking is 

the word basically relating to computers 
and their connectivity. It is very often used 
in the world of computers and their use in 
different connections. The term 
networking implies the link between two 
or more computers and their devices, with 
the vital purpose of sharing the data stored 
in the computers, with each other. A 
wireless sensor network (WSN) consists of 
spatially distributed autonomous sensors to 
monitor physical or environmental 
conditions, such as temperature, sound, 
pressure, etc. and to cooperatively pass 
their data through the network to a main 
location. The more modern networks are 
bi-directional, also enabling control of 
sensor activity. Localization is crucial for 
many services provided by wireless sensor 
network. A sensor node might vary in size 
from that of a shoebox down to the size of 
a grain of dust, although functioning 
"motes" of genuine microscopic 
dimensions have yet to be created. The 
cost of sensor nodes is similarly variable, 
ranging from a few to hundreds of dollars, 
depending on the complexity of the 
individual sensor nodes. global positioning 
system consists of popular localization 
schemes ,there exits two approaches they 
are range base approach and range free 
approach ,range based approach measure 
the Euclidean distance ,they are either 
inexpensive with their hardware costs. 

 
 

2. Related Work 
Range free approaches mainly rely 

on connectivity measurements from 
landmarks to other nodes. Range based 
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approach measure the Euclidean distance 
along the nodes with certain ranging 
techniques to convert the received signal 
strength indicator to distances empirical 
models are constructed. there is a issue of 
error control and error management, to 
avoid error accumulation particular 
number of nodes are selected for 
localization, for the issue of non-uniform 
deployment, regulated signature distance 
was proposed  for taking the node into the 
account  when  comparing the nodes 
automatically neighbour sequences are 
detected and quantified. Snap-inducing 
shaped residuals were the previous best 
method has an average error of 4.6m. 
2.1 Observation on GREENORBS 

GREEENORBS is an ongoing 
research project that aims at building long-
term large-scale wireless sensor network 
systems in the forest here the MSP430 
processor and CC2420 radio and tint OS 
2.1 is used for software running on the 
nodes. 

According to greenorbs ,the global 
positioning system have the problem in 
tree covers and it require extra hardware 
support ,it is expensive in manufactory 
cost and energy consumption and received 
signal strength indicator is used for log 
normal shadowing model. 

Received signal strength indicator  
is inaccurate due to channel noise and 
interference, attention, reflection and 
environmental dynamics and the range free 
approaches rely on connectivity 
measurements and the accuracy is affected 
by node and the density and network 
conditions snap-inducing shaped residuals 
merely differentiate good and bad links 

The observation of greenorbs is 
two folded ranging quality and the result 
of observation of snap inducing shaped 
residuals is irregular, dynamic, and 
susceptible to the environment and 
ubiquitous diverse errors. And the ongoing 
research project is forest fire risk 
evaluation and the carbon sink. The 
necessary thing is the node location 

accuracy, range measurement accuracy 
and the fine grained differentiation 

3. Proposed Work 
The combined and differential 

localization consists of virtual-hop 
localization, local filtration, ranging 
quality aware calibration, and the 
combined and differential localization  
uses the two filtering methods are 
neighbourhood hop count matching and 
neighbourhood sequence matching ,here it 
is used for filtering good nodes from bad 
nodes neighbours reflects the relative 
distance from the node to its parent node 
compare with dv-hop, virtual-hop reduces 
the localization errors by 10%~99%,there 
is a weakness in range free localization 
algorithm, when non-uniform deployment 
is present, nodes with equal hop-counts 
often have different distances to the 
landmarks In for every node often causes 
error on distance calculation from a node 
to landmark, there will show a different 
distance  of nodes for a landmark, the 
landmark will take a nearest node for 
communicating so it is considered as a 
non-satisfactory factor, compare to the dv 
hop the localization accuracy of virtual 
hop is more, the virtual hop out performs 
the dv-hop, but it still having some sizable 
errors, the filtration and calibration 
technique is used for identify the good 
node with high localization accuracy ,each 
node having both good  and bad links only 
the good link should be identify for the 
communication purpose 

 
Fig. 1 Working of CDL 

 
Local Elimination 

The elimination exits two methods 
which are used for filtering the bad nodes. 
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the neighbourhood hop count matching 
identifies the bad nodes, each node try the 
neighbourhood hop count matching as the 
initial step to identify about the node 
whether it is a good node or bad node and 
it is calculating by the local connectivity 
information. 

Indiscriminate calibration probably 
reduces localization accuracy and the bad 
nodes exhibit more mismatches where the 
neighbourhood hop count matching 
comparing the real hop-distance with the 
one calculated using estimated node 
coordinates 

It is a good node (whose estimated 
location is close to its real location) with 
six neighbours. Among them, only is a bad 
node. Let denote its estimated location a 
bad node with six good neighbours. The 
link to every neighbour contributes to the 
aggregated degree of mismatches; we can 
see the ADM of a bad node is typically 
higher than that of a good one. Thus, we 
may distinguish good nodes from bad ones 
by contrasting their aggregated degree of 
mismatches. 

Hop counts actually offer relatively 
limited information to filtration. As a 
result, neighbourhood hop-count matching 
only identifies a small portion of bad nodes 
with apparently wrong coordinates. In 
order to ensure that all the sifted good 
nodes do have satisfactory location 
accuracy, we need to further filter bad 
nodes. 

Neighbourhood sequence matching 
distinguishes good nodes from bad ones by 
contrasting two sequences on each node. 
Each sequence sorts a node’s neighbours 
using a particular metric, such as RSSI and 
estimated distance. RSSI still offers useful 
information. Generally, the RSSI between 
two nodes decreases monotonically as the 
distance increases observed from the RSSI 
filtration scheme called neighbourhood 
sequence matching. And it sorts its 
neighbours in descending order with 
regard to the RSSI from them, generating a 
sequence number for each neighbour. 

According to the estimated coordinates, 
and it sorts its neighbours in the ascending 
order with regard to the estimated distance 
to them, generating the second sequence 
called distance sequence. If there is 
significant mismatch between them, it 
indicates a large error in the nodes 
estimated coordinates the location 
estimation errors, the irregularity of RSSI 
between and its neighbours, and the log- 
normal shadowing model for estimating 
distance using RSSI. Since the location 
estimation error is analysed before, we 
discuss the influence of the irregularity of 
RSSI. RSSI still satisfies the property that 
it decreases with the increase of the 
distance between two neigh- boring nodes. 
The next step is to quantify the distance 
between RSSI sequence and distance 
sequence to distinguish good nodes from 
bad ones. In order to improve the filtration 
performance, we need to suppress the 
influence of the irregularity of RSSI first 

However, when a good node has 
some bad neighbours with large location 
errors, the cosine distance between two 
sequences of a good node does not 
apparently differ from that of a bad node. 
To deal with this issue, we introduce the 
longest common subsequence (LCS) 
length ratio. Compare to received signal 
strength indicator sequence with estimated 
distance sequence the matching degree is 
playing an important role and according to 
matching degree we sort nodes into three 
classes good, bad ,undetermined the basic 
objective function in longest common 
subsequence and the ranging quality aware 
calibration it is used for weight good nodes 
by good neighbours and it differentiates 
links with different ranging qualities  
longest common subsequence is the 
problem  that it does not differentiate 
between nodes and links. LSE leads to 
error diffusion where a bad link will 
seriously affect good links. It suffers great 
errors when outliers are present in 
locations or range measurements  
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The ranging quality aware 
calibration, Estimates the 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. We 
can observe that good nodes of different 
ranging quality have different weights .A 
good node has a relatively high weight if 
its estimated location is highly accurate 
and the ranging quality of all its links is 
good. Otherwise, the weight of the good 
node will be relatively low. 

Many good range measurements 
make contributions, such as increasing the 
efficiency of iterations but likely 
introducing new errors. Getting an 
appropriate is also important to RQAC. 
For, comparing the localization 
performance of least-squares, SISR, and 
RQAC under exactly erroneous link of one 
node, The mean error of least-squares 
grows along with the input error, while the 
results of SISR and RQAC go up a little 
and then decrease into place. That is 
because the influence of bad link is 
weakened by the estimator when 
measurement error exceeds a certain level. 
Furthermore, the suppression result of 
SISR is not as significant as RQAC. For 
RQAC, if the link errors are less than the 
certain level, their contributions may also 
be different from each other. 

The RQAC estimator is based on 
robust statistics. A robust statistics method   
is tools for statistics problems in which 
underlying assumptions are inexact. It is 
well known that the LS error estimates can 
be arbitrarily wrong when outliers are 
present in the data. The estimation can be 
altered without bound by an extremely 
noisy outlier. In contrast, the median 
estimator is not as susceptible to such 
polluting data, and is considered a robust 
estimator. The RQAC is a weighted 
method. Each node has different ranging 
quality with different weight values. For 
SISR estimator, the function will sustain 
quadratic growth when link error is below 

a threshold. For RQAC estimator, the 
growth trend is restrained by decreasing 
ranging quality 
Evaluation 

The performance of combined and 
differential localization is full of 
experiments of 100 greenorbs nodes (4 
landmarks) and the simulations is 
randomly deploy 200~1000 nodes and  a 
500*500m2 square region and the 
transmission range is 30 m. Four nodes 
positioned near the border of the 
deployment area are selected as 
landmarks. We use a globally 
synchronized duty-cycling mechanism and 
the CTP protocol to collect data from the 
nodes. There are two kinds of data: one is 
sensing data (i.e., temperature, humidity, 
illumination, etc.,), and the other is 
networking data (i.e., neighbours node 
IDs, RSSI, routing path, etc.). 

The localization experiments are 
implemented based on the collected data 
traces in an offline manner. According to 
the list of neighbour’s node IDs, the hop 
counts from landmarks to each node can 
be calculated. Then, localization result of 
DV-hop algorithm is obtained. According 
to connectivity information and RSSI 
readings, the localization performance of 
MDS-MAP(C, R), SISR, and CDL can be 
worked out 

Impact of Unreliable Wireless 
Links: compares the RSSI-ranging error 
and localization performance of CDL and 
SISR using one month’s data of greenorbs. 
During that month, the environmental 
factors, such as temperature, humidity, and 
wind power, changed frequently. As a 
result, the system experienced fluctuating 
packet reception rate (PRR). We use PRR 
as the indicator of wireless link quality, the 
change of which actually reflects the 
impact of environmental dynamics. RSSI 
ranging error is the residual between real 
distance and estimated distance by RSSI 
ranging based on, which usually increases 
as the PRR shrinks. CDL outperforms 
SISR under all the five PRR. The local 
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filtration and ranging-quality aware 
calibration of CDL tend to select the nodes 
and links with good ranging quality. This 
tendency appears to have more apparent 
effect when the quality of wireless links 
becomes diverse, sup- pressing the 
negative impact of unreliable wireless 
links on the ranging results. When PRR 
decreases to 51%, the average RSSI-
ranging error increases to more than 15 m, 
and the minimum error is close to 30 m. 
That is because the changes of 
environmental factors affect the reliability 
of wireless links. These outside interfere 
cause irregular RSSI readings and PRR 
degradation. A high PRR indicates 
relatively regular RSSI readings and stable 
environment. 
Comparison of errors  

In the dv-hop the range of error is 
8.7 and the snapped inducing shaped 
residuals is 5.6 and the combined and 
differential  localization has the error 2.9 
and ongoing process carbon sink gives still 
less range of errors 

The efficiency of iteration is the 
number of good nodes quickly increases as 
iteration go on and the humidity has a 
positive impact on the localization 
accuracy of all the four approaches and the 
impact of environmental factors is 
increasing the node density or landmarks 
yields better localization accuracy and the 
impact of system parameters  

The summary of the combined and 
differential localization is about the 
greenorbs and a most challenging scenario 
of wireless sensor network localization and 
our belief is ranging quality is two folded 
and the location accuracy of the reference 
nodes  

Virtual-hop is a range-free 
localization that utilizes the connectivity 
information to locate sensor nodes. We 
examine the performance of virtual-hop in 
both scenarios with uniform distribution 
and non-uniform distribution. DV-hop 
algorithm takes 43 s to run in either 
uniform or non-uniform distribution 

simulations. Virtual-hop takes 57 s to run 
in uniform distribution simulation and 58s 
to run in non-uniform distribution 
simulation. It is worth noticing that even 
virtual-hop localization in the non-uniform 
deployment is more accurate than the 
performance of DV-hop localization in the 
uniform deployment. DV-hop does not 
differentiate between two distances with 
the same hop count to landmark, while 
virtual-hop-count assigns small values to 
the near nodes. 
Impact of Ranging Error 

There are two parameters used to 
control the degree of ranging errors. The 
first one is the percentage of bad links, 
which is respectively set at 0%, 10%, 20%, 
30%, 40%, and 50%. The other parameter 
is the relative ranging error. We assume in 
the simulations that the links on a node are 
either all good or all bad. Assume the links 
are asymmetric. CDL and SISR are 
executed for six iterations. SISR runs 
for282 min, and CDL runs for 213 min. 

SISR is specifically well when the 
percentage of bad links is less than 30%. 
The mean localization errors are less than 
2 m due to the “snap-in” behaviour of 
SISR. Its performance seriously degrades 
when the percentage of bad links gets 
above 30%, in accordance with our 
analysis Compared to SISR, CDL has even 
better performance. When all the links are 
good, its localization errors reach near 
zero. Even when there are 50% bad links, 
CDL still performs robustly enough. The 
mean localization error is around 5 m. This 
simulation shows the remarkable 
advantages of CDL in extremely complex 
environments. 

4. 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 and the emission 
measurements and there will be forest fire 
risk prediction, by using this approaches 
we can get the higher accuracy, efficiency 
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and the consistent performance in the 
remote areas and from this technique there 
many of them may government 
organisation and non-government 
organisation 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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