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Abstract— Predicting the human location-based on the curwking system is inefficient and costly due tted
transmission where the cost is based on the ushdeta. The aim is to develop an efficient childaa@ness system
which is essential software that uses the assekitig algorithm to predict the exact location oé tthild. This tracking
system allows the parents to monitor their childiebile phone to trace the location and the mobilents thereby
developing an efficient asset tracking solutionpteserve valuable mobile assets by means of lotati@ context
awareness route learning techniques. All call eventd text content can be seen by the parentsagatidn can be
traced (through the utilization of GPS and WPS)isT$ystem uses android based smart phones foretigg the
software that sends alert to the parent when tid ofoves out of the geographical zone. The cemtdlserver is used
to store all notification and updated informatidrtiee child. This paper provides tracking approtxiecreate awareness

to the parents about their child’s behaviour.

Keywords—Fracking Management, Asset preservation,

Contexaptation, GPS, Location awareness algorithm

. INTRODUCTION

Mobile computing deals with interaction between
computing  devices, which  involves  mobile
communication, mobile hardware and software. Mobile
assets play a major role in tracking the currenttion

of the human and precisely manage their routing.
Tracking the position of the human can be indoor
positioning or outdoor positioning. Indoor Posifiog
System (IPS) is used wirelessly to locate an indoea
through a network of devices. The detection of ordo
asset may be active or passive where active detecti
does not need any manual interaction to send tiaa
whereas passive detection stores all the tracking
information in the device memory. Outdoor positiani
system covers the location outside the buildinglevhi
travelling or driving long distance coverage. Mokthe
tracking systems rely on Radio Frequency ldentifice
(RFID), Wireless Sensor Network (WSN), Wireless
Local Area Network (WLAN), Global Positioning
System (GPS) and cellular network. Predicting the
human mobility and events of their mobile device is
becoming a tedious task due to the limitations haf t
earlier tracking systems [1], [2]. Most of the kg
scheme involves GPS tracking unit for fine-grained
localization. This system uses the GPS trackitfyvsoe

to identify the RF signals and the essential feabifrthe
GPS unit is to calculate the appropriate coordméiem

the received signals. Sometimes, GPS signals may
become weaker or the use of GPS puts too muchsstres
on the battery life of the mobile device. The latibns

of GPS are overcome by WPS (Wi-Fi positioning
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system). With the support of Wi-Fi access pointf W
determines the location of the device more acclyrate
Smart mobile devices are required to perform aipialt
tasks that are operated via sophisticated geogralphi
location which enhances the mobile user experience
through a wide range of applications.

The three main concepts involved in child tracking
system are outlined as follows:

« Location awareness (LA) refers to a device that is
used to determine the location in a network with th
help of mobile node and navigational instruments
(NI) that calculates the latitude and longitude
coordinates [4]. It provides notification when ther
is a change in the location and configuration
information.

Rules are polices or conditions that are set by the
user to monitor the behaviour of agents. It istao§e
behavioural specifications that are included omgve
computing device. Each rule consists of a triggerin
event, which has a set of conditions, set of astion
be performed and the life time of the event [5], [6
Context awarenegssevates the entities behaviour to
be more customized and easier for their users.
Within the limited resources of mobile device and
communication system it is capable of dealing with
dynamically changing environment and smartly
exploits the context information

II.  PRELIMINARIES

As mentioned in the introduction part, this papsruls
on tracking management where smart phones play a
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vital role by utilizing the techniques mentioned as LAN to establish communication with each otheraldo

follows: facilitates to provide Wi-Fi access to end userickev
This SSID is included in management beacon.
A. Global Positioning System Management beacon contains the entire network’s

) ) _information. It communicates with all the nearbyides
GPS is a system that is based on space satellitetg provide network information. Transmission of bem
navigation. It consists of satellites, control amdnitor frame is done periodically to ensure presence ofAWL

stations and receivers. One of the efficient festwf the The beacon frame Comprises the major Components as
GPS receiver is that it calculates the coordindigs follows:

precisely timing the signals sent by the GPS stasl|
[7]. The messages that are transmitted by thelisatel « Timestamp states the local clock time of all the
include the time the message was transmitted aed th stations.

satellite position at the time of message transoniss = Beacon interval is the time interval between the

GPS is a constellation of satellites which orbi tarth beacon transmissions. It is expressed in Time Unit
continuously, which equips atomic clocks, radionsig (TU). It also contains the information about the
and time related information. The GPS receiver pigi routing. It reduces the clustering overheads.

the radio signals from a satellite that are moeitoand » Capability information has 16-bit field which
corrected by the control stations. To plot the Zi3ifon contains the information about the capability of th

GPS receiver needs only three satellites whereadoto
the 3D position it needs four or more satellitefieT
former will not be very accurate but the later isicim
more accurate. GPS is used in a variety of wayk asc

device or network.

Ill.  RELATED WORK AND DISCUSSION

. To direct f location to other locai A realistic approach to track mobile assets playstal
o direc rgm one oc_a lon to other location. ~role in day-to-day life that involves areas of kiag
= To determine the distance between two location gch as vehicle tracking, employee tracking, etee T

points. motivation is to develop such application for the
= To determine the accurate position by calculatimey t  diversity involved in interconnected devices, deltu
position and velocity of the space. applications and GPS — aware environments. Mogief

asset tracking systems does not enable adaptivitdy a
context utilization because this process can biidrent
over wireless data transmission systems and theigos
based on data rate that is being sent that is ihigiost.
To forward location information, fixed data flow
technique may utilize more or less resources thmn t
actual resources required. Instead of GPS, if BRatiis
8used to calculate the node position results inadis
error. Implementing the above infrastructure, ressut
complexity due to overhead in Wireless Sensor Negkwo

= To create digital maps and to estimate the human
mobility speed.

B. Wi-Fi Positioning System (WPS)

WPS is used for covering a wide range of servicgéls w
greater speed and accuracy that operate on
sophisticated geo-location. To deliver these sesvic
WPS rely on wireless access points (WAP) for
calculating the location coordinates and make use o
Media Access Control (MA,C) f’;\ddress. ) MAC address is The above discussion depicts the balancing teckniqu
used for the proper functioning of wireless netvgork
which communicate with each other. To determine the
user device location WPS maps the location of WA t
are indexed by their MAC address and comparing it
against the access point that are visible to an e
device. WPS uses three topologies that are used for
positioning are as follows:

which is essential to mitigate the resource usaitfe tive
mobile asset availability. The most successful kirag
system with GPS results in inadequate coverage for
positioning the outdoor mobile asset because of
conjunction with WSN. To obtain high-resolution aaif
close interaction between the users requires WSN
technology. However, this method need additiondref
to distribute the sensor network nodes and it stricted

* In network-based topology, the position is j, covering a wide area. This technique does nosicer

determined by the stations and a central server. rules, contexts and probability of correctness.
= |n terminal-based topology, it identifies the pimsit

over the terminal or (mobile device). One of the important applications of pervasive
* In terminal-assisted topology, it is a hybrid fooh computing would be to use Radio Frequency

Identification (RFID) technology that supports l@est,
long-lived and continual tracking of mobile assfth
RFID is used for automatic detection and trackifg o
assets which is attached with a RFID tags. This tag

Service Set Identifier (SSID) is often referred 4¢ ~ contains the electronic stored data that are palveye
network name that acts as an identifier for eadieless and read at short distance through magnetic flellD

network-based and terminal-based topologies.

C. Service Set Identifier (SSID)
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can also be implemented using tags (chip less)owtth
any microchip that covers a longer distance andhman

Vol.-2(1), PP (3@} Jan 2014

provider used to track the mobile location and éven
triggers during the mobile usage. The weaker siggdaé

automated unlike barcodes that needs the human workto GPS are overcome by Wi-Fi Positioning System.

for interrogation. It has some problems even thaotingly

are used widely and has some advantage. The prsblem
are Ghost tags, security concerns, vulnerable wade
and high cost.

An alternative method to investigate user movencant
also be done through Universal Mobile
Telecommunication System (UMTS) which mainly make
use of Global System for Mobile Communication (GSM)
[8]. The feature of GSM in tracking system is tov&oan
indoor area that is achieved by using an indoooqat
base station (BS) or an indoor repeater. To deterrfie
location of mobile phones GSM localization is uged
multilateration the user location. Here the muléitation

is a technique that measures the difference betireen
distances of two or more stations at known locatidre
above technique used in various applications to
accurately locate the distance by measuring theeTim
Difference of Arrival (TDOA) and it can also be dsey
single receiver to locate itself by measuring TDOA.

The techniques that are used in the existing asseting
system which has some defects are as follows:

= Tracing the human location based on the mobility
speed does not produce the accurate results.

Exact location is not detected due to weaker sgynal
of GPS.

Gasping of base stations, where coverage areashrin
under load.

The rest of the paper explains the proposed systein
the system model that are mentioned in prelimisarie
which describes the location tracing and context
framework techniques to monitor the message redeive
and sent by the child.

IV. LOCATION AND EVENT TRACING SYSTEM

This paper proposes the smart tracking of the child
location and thereby creating the awareness to the
parents about their children’s activities throughast
phones. The essential components involved in tnacki
are as follows:

GPS Satellite Tracker.
Android phones
Centralized Server.
GSM service provider.

GPS Satellite Tracker is a device which is used by
Global Positioning System that sends the data tbilmo
device. Android phone are used to track the current
location with the help of GPS and WPS. These addroi
mobile offers smart features such as location Bbari
supporting Google Maps and OpenStreetMap and map
integration for private home networks. GSM service

© 2014, IICSE All Rights Reserved

A. Static Interval Algorithm

The algorithm is derived from the functionality GPS.
As the algorithm name describes the data sent @éo th
centralized server after every fixed interval ohei It
uses two variables; one is to keep track of chamgiene
and another one for the frequency. One of the itapor
functionality of this algorithm is that it keeps on
reporting the last point and the next point. Theicke
sends the data to the server when the predefingsl i
larger than the calculated time interval, otherwite
discards it. The static algorithm is mainly used to
overcome the theoretically noted complexities o th
updated interval.

B. Radius based Distance Algorithm

The radius algorithm is mainly related with thetaige
points between the traced locations. It deals wints
which are within the radius from the device. Itccddtes

the distance between the previous position and the
current position of the device and sends the alert
notification to the server and to the parent’s relii.e.)
when the child moves out of the geographical zone,
immediately the alerts are sent to the parents. The
direction algorithm reports the change in the dicgcof

the mobile asset. The current location is calcdl&@sed

on continuous observation of information sent te th
server. The device sends the accurate point to the
database server with the Minimum_Radius in meters.

C. Speed Algorithm

This algorithm reports the change in speed in tbbila
asset. Change in speed results in change in freguehn
the data sent to the centralized server. The speed
algorithm involves the current and last speed, owl
high interval variables. The predefined speed is
compared with last speed report to calculate the
threshold value. When the speed is high, the dat@a r
transmission is high where as in low speed da® isat
low in transmission. Adjustment of data update rirdé
when the counter reaches the threshold level. (i.e.
Hi_spupdate or Lo-spupdate). After adjusting the
updated value, the mobile asset follows the neervat

of current location.

D. Event Tracing Algorithm

In this paper, we utilize a context distributed reygeh.
This algorithm is based on target requirementsytiiee
geographically  referenced in the predefined
characteristics in the form of context profilesitorease
the transparency while monitoring the context frima
device by using the time stamps. The timestampsésl

to group the characters which describes the atliahas
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occurred in the mobile device. (i.e.) the call tegails of

the child mobile phone. The algorithm not only u$ed

triggering the calls and also for tracing the mgesaof
the mobile device.
V. SYSTEM MODEL

The system model for child tracking system considts

the following requirements:

e Android smart phones that is mainly used as the
communication device between the child and the
parent. It provides all the enhanced features dhat
user-friendly to the end-users.

» It uses Android Development Tool (ADT) plug-in to
create new events.

» Geo-trackehelps to broadcast the location and finds
the time interval between the previous and current
point.

« WPS Receiverreceives the signal from different
satellite that operates at same time. Signals dahat
received are estimated for finding latitude and
longitude position of the user.

» Centralizedserver is used for storing all the alerts
(which are stored as notification), events (Incagmin
and outgoing calls), text (SMS and MMS) and the
location details of the child.

Mobile Asset
with WPS receiver

Tracking Server
with database

Centralized Sarver

m

XML

GeoTracker Application parser

-GPS variables 5
-Reporting techniques
-Routing path scenarios

GeoTracker
Application Interface \

-

Asset Tracking\ / Data

Algorithm "‘_ Format /

Figure 1 Tracing System Model

The above figure.1l represents the implementation of
asset tracking system where the user uses the anobil
device for tracing the route. Here the Geo-trackiizes

the GPS for tracking the human mobility by estimgti
the trace points. In case the GPS faces the probtleam

to weaker signal, the Wi-Fi system helps to overedhe
problem in tracking. The centralized server keepskt

of all the notification that is sent from the ckhddnobile
phone which allows the parents to monitor by loggin
into the server. This technique provides a cosegiffe
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results in high cost and not efficient where thstds
based on the data sent.

{ ‘
d RAC 4 Points sent to the server based
, \ ; St
i » %;, *\ onradius or direction change
t, .“. ‘\
! ° \
: 500m J\ 60° f Points are sent to the server
' ™ ! every 40 seconds
i
\ o '
\
- ;
’
N, 4 P o Pointsaresentto the server
~ <., 450 "," every 90 seconds
AT

Sample point check: after an
interval, within radius range,
and before sending data after
direction change

A | Redundant points sent to
the database server after
every fixed time interval

®

Figure.2: An example schema of the Waterfall Sgate

The location-tracking algorithm is further refineahd
dynamically selected based on waterfall stratege (s
Fig.2), which checks the current location inforraatand
selects the different tracking algorithm. The stand
radius algorithm is selected first and dependingnuits
conditions the speed algorithm is followed. If the
condition becomes true, the data is transmittedrotise
it is rejected. If the mobile asset stops movinge t
reporting result is temporarily cancelled. Thus thata
transmission rate is considerably reduced.

VII.  CONCLUSION
In this paper we discuss the child awareness system
which is a real-time monitoring system that allothe
parents to monitor their children. Parents are able
predict the current location of the child by usitige
android smart phones. There are many tracking msyste
available in recent years, but only few of them are
suitable for real-time tracking. The goal of thizppr is
to make use of these smart phones that are inéeprat
with the enhanced GPS geo-tracking service thhzesi
the satellite space for estimating the accurateterou
learning approach. This approach is used for irstnga
the productivity, improving and conserving valuable
mobile asset utilization and visibility. Additiomalthe
context-awareness algorithm is been used to traee t
call logs details and the messages sent and recéiye
the child through smart phone notification. Thisuiés in
reporting and generating rigid traces which are emor
realistic and cost effective scheme. The main
contribution of developed application is to protéce
children from unwanted practices and to provide

system because data transmission rate is reducgd an g\vareness to the parents about their child aetiuiti

data’s are transmitted as SMS to the parents.
VI.  WATERFALL STRATEGY

The above mentioned algorithms can be selectedhdy t
mobile user of the asset. This existing trackingtam
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