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Abstract
In this modern era, the appearance of mobile pharith wireless technology and featuring locati@séx
Services leads to a new level of computing. Foetggoint of view, the users are interested tatlgetexact location
of their family and friends in very concise are@be performance level and accuracy of the trackedtion is
major key point for a user. This paper describes dbtailed experimental results of the mobile badsechtion
tracking Application, called MicroAddress Record&he application is tested in real mode with Lomatand
Distance updation in a particular time frame. Ferthhe paper evaluates the validation and accuhtye results

using different mathematical algorithms.
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I ntroduction

Location Tracking is one of the marvelous
feature of Location based Services. Other featamfes
Location based Services includes tourist guide
information, fleet management, Navigation, fleet
management and so on. The first Location basedcgerv
was appeared in 1996, in USA that allows the mobile
network operators to track cell phones using GPS
[2].GPS (Global Positioning system) with mobile pbe
work as a most important Service provider to give
information regarding the location and also it idyoa
fully functional Global Satellite navigation System
available [3].The general user need to get theimédion
regarding the location of his/her child, one nez#riow
the location of his cousin who is coming to meet.
Generally the mobile users in this era purchase
smartphones having Global positioning system figcib
track the location. These phones are also instatiilal
Android operating system, a software platform for
mobile devices [16] allows GPS and other applicetito
run. An application called Google latitude [4] i®pided
on android phones, used to get the location ohdise
The application gives displays the location in addr
area. This approach works on SUPL (Secure useeplan
location) platform with the integration of Mobile
networks [6]. The mean error calculated for Google
latitude is 13.6[8] .The results shows, if a usemioving
anywhere in Sector 21C, there is no or little hitloange
in Location is displayed, whether the user is atndoor
in Society, same broad area is shown on the mae. Th
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paper describes detailed results of an applicatalled
MicroAddress Recorder. This application runs on any
android Mobile phone. The detailed architecture of
application is already described in our previoupgra
[7]. The application is used to track family angffids in
micro areas. Further the paper is organized aswvisll
Section Il presents the work related to Locatiosedoa
Services and location tracking using Mobile phones.
Section 1l evaluates the results for accuracy aadlity
given by the application. Section IV presents the
simulation. Finally Section V concludes the paper.

Related Work

A lot of Research is done in the field of
Location based services. Location Tracking is ohthe
field of Location based Services. Different reshars
had work in this area. Fernando De la Torre eixplore
the usage of radio communication technologies doktr
the people [1]. The paper proposed dynamic
multidimensional scaling algorithm for tracking bdson
distance estimation. The algorithm uses variousidrad
transmission technologies. The algorithm basioatbyks
in real time environment for adhoc networks. The
accuracy of approach depends upon the number @fsnod
connected. If the number increases, the accuraml le
increases and visa versa.A New project called Qf&ly
was introduced in 2007.The project was based omiske
of Location based services for health departmehe T
purpose of this project is to provide easy lightghéed
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device for the older people which tell the locatgmthat
they can interact easily with their care providars.
Centroid Localization algorithm [10] was used teck
the accuracy of sensor networks for localizatiohisT
paper also provides the comparison of traditionad a
improved centroid formula to test the results. B use

of centroid on sensor network is a complex procéss.
client Server System [11] was developed in 201Csrevh
users can locate their family and friends. it giadart
when friend is nearby. This system was implemented
using JSP and the data was stored in Oracle 10g.The
accuracy of the system ranges to some meters. This
system was basically used for navigational
purpose.Location based Services are used with @®essi
initiated protocol with Internet Telephony [12]. &h
system is used to search nearest restaurant, hédrks
machine, nearest book shop etc.A Cricket Location
Support System [13] was implemented and evaluated i
2000.This system was run on Mobile phone to knosv th
physical locations used by listeners. The systeso al
introduces user privacy at lower cost. The systatied
Campus Tracking [14] was developed in 2009 to track
the friends and colleagues in campus. The systerkswo
with WIFI points in campus and uses IMEI and IMSI
numbers for identification. The system uses Intiégna

of GSM modem with web server to get users locaton.
novel incremental Dijkastra’s parallel algorithnb]was
proposed in 2008 to analysis the applications oétion
based services of various categaries such as segreh
nearest restaurant, nearest school etc.

Evaluation of Microaddress Recorder Using
Mathematical Formulas

The MicroAddress Recorder application is built
for a general user to track their family and friend a
very concise way. The detailed architecture of the
application is already described in our previoupqra
The application works as an integration of
LBSGeocoding activity and reverse Geocoding agtivit
[7].The application is tested around the city ofiéiabad
at 100 locations. The performance level of an apfibn
is checked in various aspects.

A. Performance based on Location updation within
particular time frame.

The application gives Latitude, Longitude and
distance of tracked Location from nearby placese Th
two Screens in Fig 1 shows the results retrievedhiey
application. The results give the Longitude, Latéwand
the distance of two tracked Locations when persoat i
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third floor and then at second floor. These resalts
validated in a real mode. The screen shows that the
location is updated with time frame of 1 minuteyort

8:31 p.m a person is at second floor and at 8:8% p.
person is at llird floor. The threshold value o$tdince
updating is <=1m while person is moving.

@ Bm Iy
¥ MicroAddress Recorder

@[] O P WM 4220

¥ MicroAddress Recorder

Fetch Fresh LocationGGGGG Fetch Fresh LocationGGGG

From GO: Your Distance from
Badkal Chowk is 1779.85 Mts
Your current location is
28.43258218,77.29221639
You are at Third Floor,Society

From GO: Your Distance from
Badkal Chowk is 1779.03 Mts
Your current location is
28.43245262,77.29217784
You are at lind Floor,Society

Fig 1. Two screens showing theuser at different locations
while moving

The code written for displaying Longitude and Ladié
is shown in Fig 2.

public class Coordinates {
private double Tatitude;
private double Tongitude;
String PlaceMame;
public coordinates(double lat,double Ton,string arg)
this. latitude=lat;
this. Tongitude=Ton;
}this.P1aceName=arg;
Eub1ﬁc volid setpPlaceMame(string argl)
N this.PlaceName=arg;
?ubWic String getPlaceMame()
N return this.pPlacename;
?ubWic woid setLatitudedouble Tatd
X this. latitude=Tat;
?ubTic cdouble getLatitude)
' return latitude;
?ubWic woid setLongitude(double Taon)
' this. Tongitude=Ton;
§ub1ic double getLongitudea()
return longitude;

1
+

Fig 2. Codeto determine L atitude and Longitude on Mobile
phone.
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The threshold value is checked for other locatiwhde a person is moving are shown in table 1.

Distance from Badkhal
Sno Latitude Longitude L ocation Time chownk(meters)
1 28.43202391 77.29225865 Yu are at Home 6:55am 1757.62
8.16 p.m
2 28.43180744 77.29220026 One room of home 1756.58
8.17 p.m
3 28.4318264 77.2921766 Second room of home 1755.47
8.18 p.m
4 28.43199663 77.2922735 Balcony 1755.39
8:32 p.m
5 28.43258218 77.29221639 You are at Third Flpor 1779.85
You are at Second8:31p.m
6 28.43245262 77.29217784 | Floor 1779.03
7 28.43224328 77.29179519 You are at Society Gate /-02am 1807.98

Table 1. Changein time and distance while person is moving in a Home and Society

The Code to calculate the distance is given in3rig

Fublic double getDistance (double latl, doukle longl, double lat2, double long2)
{

double E=6371,;

double dLat=IMath toRadians{{lat2-lat1),

double dLong=NMlath. toRadians (long2-long1);
lat1=Mlath toRadians{lat1),

lat2=Mlath toFEadians(lat2);

double

=Mlath sin(dLat/2)*Mlath sin{dLat/2 - Mlath sin{dLong/23*Math sin{dLong/2)*lath. cos{lat1)*Math cos{lat
2y

double c=2*Math atan2{Mlath sqrt{a), Math. sqri{1-a));
double d=E*c;

return d;

public ArrayList=3tring> getBewerse GeoCodingLocationList{double latitude double longitude, Context
context)

{

ArrayList<String> alAddress=new ArravList<String=>{);

Geocoder geccoder = new Geocoder(contest, Locale. getDefault()),;

by {

List=Address= listAddresses = geccoder getFromL ocation (latitude, longitude, 17;
if{nulll=listAddresses& Sclist Addresses size()=0) {

String location = listAddresses. get{(). getd ddressLine(1);

aldddress. add(location),

} catch (Exception ) {

e.printStack Trace (),

return al&ddress;

)

Fig 3. Codeto calculate distance through application
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A. Performance based on distances displayed by the application.
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From Section A, it is observed that there is a gean distance of <=1 metre with the updating lmeatTo
check the accuracy level, the data of 16 locat@mestested using mathematical formulas. The ddtacted of 16
locations are shown in table 2.These 16 Locatioasiamed from L1 to L16.The distance is taken itense

L1 L2 L3 L4 L5 LA L7 L&
1362.63 1628.4 16301 1630.91 1754.6 17466.08 1786.3 1767 62
L9 L10 L11 L12 L13 L14 L15 L1f
1800.69 1807953 | 2353.75 23561.95 256274 a734.08 47749.14 4940.2

Table 2. 16 locations with distances retrieved through MicroAddress Recor der

The Graph in Fig 4 shows the change in Locationdisidnce with time while a person is moving iritg of Faridabad.

5000

LOCATIONS OF A MOVING PERSON

Li6

4000

LS

Lid

DISTANCE (IN METERS)

2000

L1t L12

Lig L13

L1

1000

L

L1

L4 L5 L& L7 La L9
LOCATIONS

L12 L13 L14 L15 L&

Fig 4. Graph showing changein Location of moving person

B.Estimation Of Localisation Error
The mean error is calculated using Root Mean Sqimireula. The data of 16 Locations are taken asvehio

Table 3.

D=AD-
Sno L ocation PD AD PD D?
1 L1 1630.1 1632 1.9 3.61
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2 L2 1630.81 1632 1.19 1.416]
3 L3 1628.4 1630 1.6 2.56

4 L4 1757.62 1760 2.38 5.6644
5 L5 1756.31 1760 3.69 13.6161
6 L6 1755.05 1760 4.95 24.5025
7 L7 1754.6 1760 54 29.16
8 L8 1800.69 1800 -0.69 0.4761
9 L9 1807.98 1800 -7.98 63.6804
10 L10 2353.75 2354 0.25 0.0625
11 L11 2361.95 2354 -7.95 63.2025
12 L12 2362.74 2363 0.26 0.0676
13 L13 3734.08 3800 65.92 4345.446
14 L14 1362.63 1365 2.37 5.6169
15 L15 4940.2 4950 9.8 96.04
16 L16 4779.19 4780 0.81 0.6561

Table 3 Mean error is calculated based on distances

In Table 3, there are two distances, one is Pdaedicted distance retrieved by the applicatiather is AD
called actual distance. Using these two distanodsg applying formula.

n
Mean Error:{a\/((ADl2 - PD1%) +(AD2* - PD2)* + - - -+ (ADNn— PDn)Z}
The Calculated Mean error of MicroAddress Recoisle®.26, which is less as compared to other trackipplications.

B.2 Derive New Straight Line Through Least Square Algorithm (Considering Error Only In Predicted Distance)

Here, we will derive a new straight line, throughieh new values can be determined to check thegehamerror.
Table 4 shows the data of 16 locations to fit gtraline. Here we consider that the predicted distacontains an error and
the actual distance is correct.

Sno | Location AD PD AD? PD? AD*PD

1 L1 1.365 1.363 1.863225 1.856760517 1.85998995
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2 L2 1.630 1.628 2.6569 2.65168656 2.654292

3 L3 1.632 1.630 2.663424 2.65722601 2.6603232
4 L4 1.632 1.631 2.663424 2.659541256 2.66148192
5 L5 1.760 1.755 3.0976 3.07862116 3.088096

6 L6 1.760 1.755 3.0976 3.080200503 3.088888
7 L7 1.760 1.756 3.0976 3.084624816 3.0911056
8 L8 1.760 1.758 3.0976 3.089228064 3.0934112
9 L9 1.800 1.801 3.24 3.242484416 3.241242
10 L10 1.800 1.808 3.24 3.26879168 3.254364
11 L11 2.354 2.354 5.541316 5.540139063 5.5407275
12 L12 2.354 2.362 5.541316 5.5788078D3 5.5600303
13 L13 2.363 2.363 5.583769 5.5825403D8 5.58315462
14 L14 3.800 3.734 14.44 13.94335345 14.189504
15 L15 4.780 4.779 22.8484 22.84065706 22.8445282
16 L16 4.950 4.940 24.5025 24.405576D4 24.45399

The Straight line is derived using formulas:-
na+by AD =) PD
16a+37.5b=37.42
a) AD+b) AD? =) ADPD
37.5a+107.17b=106.86

The derived Equation is
Y =a+bX
Y=0.1+0.99X
Based on above equation, a straight line grapthasve in fig 5.Through this figure, any number ofvédlues can be
determined for X values.
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Fig 5: A Straight line graph based on equation y=0.1+0.99x

The new values of Y are calculated using the equati=0.1+0.99X.the values are shown in Table 5.

AD | 1365 | 163 | 1632 | 1.632 1.76 1.76 1.76 1.76
PD | 1451 | 1714 | 1716 | 1716 1842 [ 1842 | 1842 | 1.6842

AD | 18 18 | 2354 | 23584 | 2363 3.8 4.78 4.95
PD | 1882 | 1.882 | 2430 | 2430 | 2439 | 3862 | 4852 | 5.001

Table5. New valuesof Y w.r.t X

B.2 Derive New Straight Line Through Least Square Algorithm (Considering Error In Both Actual And Predicted
Distance)

A new straight line is derived with 16 locationsngsformulas:-

Xo = EZ AD
n
X0=2.34

Yo= lz PD
n
Y0=2.33

A=Y AD? - nXo’
A=19.56

B =Y ADPD -nXoYo
B=19.63
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C=> PD?-nYo?
C=19.7

b? + b-1=0

b=1

A-C
B

a=Yo—-bxo
a=-0.01

Y =a+bX
Y=X-0.01
Based on above equation, a straight line graplasvs in figure 6.Through this figure, any numberYokvalues can be
determined for X values.

25

1.5 B

1 L L
1 1.5

Figure6: A Straight line graph based on equation y=X-0.01

The new values of Y using X values retrieved thioeguation Y=X-0.01 are shown in Table 6.

1.632 1.632 1.76 1.76 1.76 1.76
1.622 1.622 1.75 1.75 1.75 1.75

AD
FD

—_ | —
Lad | Lad
(S0 sy

()]

(]
o

AD 1.8 1.8 2354 | 2354 | 2363 | 38 478 4.83
FD 1.73 1.79 | 2344 | 2344 | 2333 | 379 | 477 | 494

Table 6. New values of predicted distance using equation Y=X-0.01

The Graph in fig 7 compares the Predicted distaetteeved through application derived through Algon 1 and
through Algorithm 2.There are compared with theiattlistance to validate the error and accuracy.
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Fig 7 Graph shows comparison of predicted distances with actual distance
B. Correlation And Regression Algorithms
This Algorithm indicates whether Statistical redatship exists between the values of X and Y.

Regression of Y on X

byx = nyx? — (3x)?
byx=0.99
Regression of X on'Y
by — TEXY — ZXZy
nyy? — (Xy)?
by=1
Cofficient of Correlation byx * bx,=0.99

As the value of Coefficient of Correlation is neatband positive. Therefore there is higher degfggositive correlation.
This implies that the performance of applicatiopdsitive .

C. Locationsdisplayed on map to make application more user friendly
To make the application more user friendly, thetamns are displayed on maps with their distances.
The two locations with their distances are showfigrs.
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Fig 8. Thechangein Location and distance shown on mobile using Google M aps [5]

Simulation and Result Analysis

The performance of the application is based on
distance retrieved through application w.r.t time.
Different mathematical Formulas are applied to &hec
the accuracy and error estimation. The simulatiepss
are as follows:-

1. The data is collected of various tracked
locations. Calculate the threshold value of time
for updating location and updating distance. The
calculated threshold value is 1 minute with
updating distance <=1metre.

2. The Mean error is calculated by taking 16
locations. The calculated value is 4.26.

3. Straight line algorithms are applied to create
general straight line equation with two cases.
Case 1: error only in predicted distance. Case 2:
Error in both actual and predicted distance.
using these derived equations, we can take any
number of values other than 100 locations. to
test the application..

4. Find the Correlation of Correlation using actual
and predicted distance. If its value is —ve, the
correlation is —ve.If the value is +ve and nearby
1, the Correlation is positive. The calculated
value is 0.99.

5. The Location updation with change in distance
is also displayed on map to make an application
user friendly.

Conclusion

The use of various Mathematical Algorithms
shows that the application MicroAddress Recorder
achieved good and accurate Localization performance
with mean error of 4.26(minimum as compared to

http: // www.ijesrt.com

others),the updating distance <=1 metre and theskinld
value of time is 1 minute. The Cofficient of Coatbn
0.99 shows that performance of application is highl
positive.
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