Journal of Theoretical and Applied Information Technology ...
10" January 2015. Vol.71 No.1 ~J

© 2005 - 2015 JATIT & LLS. All rights reserved- ATIT
ISSN: 1992-8645 www.jatit.org E-ISSN: 1817-3195

HIGH PERFORMANCE IMPLEMENTATION OF RSSI BASED
WI-FI LOCATION TRACKER FOR ANDROID
APPLICATIONS

'S.A. YUVARAJ, and *Dr.L.C.SIDDANNA GOWD
"Research Scholar, Department of ECE, St.Peters University, Chennai, TN

*Professor, Department of ECE, GRT Institute of Engineering & Technology, Tiruttani, TN

E-mail: 'akmraja007@gmail.com, gouda.lcs@gmail.com

ABSTRACT

Wi-Fi-based positioning system (WPS) is used where GPS is inadequate due to various causes including
multipath and signal blockage indoors. Such systems include indoor positioning systems. The advantage of
choosing Wi-Fi for a location based service is its high compatibility and frequency of availability. The
majority of today’s smart phones also have Wi-Fi connectivity. Newer revisions of Wi-Fi broadcast at the
2.4 GHz frequency, allowing for signals to more easily travel through obstructions like doors and walls.
Unlike other wireless technologies such as Bluetooth, Wi-Fi incorporates signal strength functions into all
the firmware drivers and Application Programming Interfaces (APIs) which are defined by the
manufacturers and backed by IEEE.2 This feature will provide a large benefit when using Wi-Fi to
determine a location based on signal strength triangulation. ~ The localization technique wused for
positioning with wireless access points is based on measuring the intensity of the received signal strength
(RSSI). Typical parameters useful to geo-locating the Wi-Fi hotspot or wireless access point include the
SSID and the MAC address of the access point. The accuracy depends on the number of positions that have
been entered into the database. The possible signal fluctuations that may occur can increase errors and
inaccuracies in the path of the user. To minimize fluctuations in the received signal, there are certain
techniques that can be applied to filter the noise. The Mobile Nodes will have featured Wi-Fi capabilities
and the processing power to deliver accurate results. The Nodes will scan all known access points that in
range and determine the signal strength in dBm (or dBmW) and get there respective MAC address. The
access point’s MAC address is compared against a database of known access point locations. All of the
quantified location coordinates are saved and the location of the each Node is obtained. The more available
access points, the more accurate the location reading will be. We are using only 3 access points to obtain
the (x,y) coordinate values/location of the mobile device. The calculated position will be displayed in
graphical format.

Keywords: Wi-Fi based positioning Systems, IEEE.2, Wi-Fi, AP

1. INTRODUCTION of the RF map and a decent estimation algorithm by

obtaining statistical data from several signal
The major challenge is to leverage the extensive strength measurements, investigated and identifed
Smartphone sensor suite to achieve location influential factors on the RSSI behaviour and using
tracking with high accuracy, development of also by filters [3], [4], [9]. Scheme presents a cheap
navigation algorithm which fuses the Wi-Fi  and enhanced ranging technique using RSSI, which
received signal strength indicator (RSSI) and is achieved by considering the speed variance of the
smartphone inertial sensor measurements [1]. The moving object and enhanced wireless technology
position information can be used as a control input ~ with different frequenceis[5],[7]. The system has
for controlling the audio signal processing high performance and application in tracking
algorithms. For this purpose a tracking system was  [6],[10]. A novel method to visualize the position
developed. The article also presents simulations of  and trajectory of a dynamic WSN using ZigBee's
ideal state for a set of selected positions that are = Received Signal Strength Indicator (RSSI) in a
defined by coordinates [X, Y] and the practical map-based visualization, deployed on smart phones
positions measuring using designed tracking and ), a novel method to find virtual target is
system[2].An optimum strategy for the construction  provided to estimate the current object location
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[11][12][18]. Efficient handoff decision algorithm
using differential received signal strength indicator
(RSSI) in MPLS-based mobile IP network. MPLS-
based mobile IP integrates mobile IP and MPLS is
proposed [13], the feasibility of these algorithms in
designing a more accurate real-time position
monitoring system[14]. A mathematical model for
estimating location of a mobile device using
wireless technology developed on Smartphones
(Android and iOS) show good accuracy[15][16].
Automation is enabled with the use of a customised
Location Server that performs location estimation
of all registered devices using the RSSI-based
triangulation method [17]. continuous high-
precision tracking system based on Received Signal
Strength Indicator(RSSI) measurements for small
ranges. The proposed system uses minimal number
of sensor nodes with RSSI capabilities to track a
moving object in close-proximity and high
transmission rate developed[18] A mobile ad hoc
network consists of devices or nodes that are able to
communicate among themselves. These nodes also
serve as routers and can dynamically move around
arbitrarily at any speed in any direction resulting in
an ever-changing topology for the MANET. Due to
the node mobility, the most challenging issue is to
design a routing protocol that guarantees delivery
of packets. In order to improve the network routing
performance, a limited casting technique is adopted
which requires the ability to establish position
information. Once each node's location is
determined, the distance between nodes can be
derived and the number of hops to the destination
can be computed. A GPS-free indoor position
tracking system has been developed that provides
knowledge of the geometric location of nodes in a
MANET.[19]. order to improve the network routing
performance, a limited casting technique is adopted
which requires the ability to establish position
information. Once each node's location is
determined, the distance between nodes can be
derived and the number of hops to the destination
can be computed. A GPS-free indoor position
tracking system has been developed that provides
knowledge of the geometric location of nodes in a
MANET[20]. Using RSSI measurements to predict
the position and orientation of a transmitter in an
indoor environment. The best estimator tried was
an K-nearest neighbours model that gave an
accuracy of approximately 83% for position
prediction and 93% for orientation prediction[21].
A navigation algorithm which fuses the Wi-Fi
received signal strength indicator (RSSI) and
Smartphone inertial sensor measurements. A
sequential Monte Carlo filter is developed for

inertial sensor based tracking, and a radiolocation
algorithm is developed to infer mobile location
based on RSSI measurements [22],[23]. Statistical
data from several signal strength measurements
performed [24][25]. A Kalman filter may be used to
estimate position in order to improve position
accuracy [27]. Different frequencies on RSSI
measurements and proposes how to increase
distance measurement accuracy by using these
effects as a new method. RSSI values depend on
communication frequency and distance between
receiver and transmitter. Electromagnetic signals'
free space path loss value is related with their
frequency. By using different frequencies, distinct
RSSI values can be achieved for the same distance.
By comparing these distinct RSSI values, it is
possible to increase distance calculation accuracy.
Higher accuracy at distance measurement provides
more sensitive localization and tracking[28]

2. RSSI BASED TRACKING IN WLAN
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IMPLEMENTATION:

In order to plot/locate mobile devices we
need (x,y) coordinates which will be calculated
using the Trilateration method with the following
formulas,

Received Signal Strength is related to distance
using the equation (1)
RSSI [dBm] =-10n log10 (d) + A [dBm]

ey
Where n is the propagation pathloss exponent, d is
the distance from the sender and
A is the received signal strength at one meter of
distance.
From the above formula the distances from the
mobile unit to all 3 access points is obtained by
substituting the RSSI (Received Signal Strength)
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value, n=2.2 and A (RSSI value at one meter
distance) value.

Then these distances are used to find the (x,y) co
ordinate of the particular mobile unit using the
below formula,

dazzx_xaz+y_yaz

@)
dp’=x-Xp +y-ys~

3)
dC2=X_XC2+y_YC2

“4)

By solving the above equation we can get
the (x,y) coordinates. After getting the coordinate
values we are plotting the location of the mobile on
the graph using the GNU plotter. Inorder to get the
RSSI values of the Wifi access points for distance
calculation and to get the x and y values of access
points we need 2 android applications namely
InitApp and Updating RSSI Android Service.To
receive and store the RSSI and (x,y) values, we
need 2 webservices. One is to update the coordinate
values into the reference database and second is to
update RSSI values into the temporary database.

(i)Independent Application Modules:

InitApp: The InitApp (Android App) will survey
the area and detect three access points and
calculates the RSSI at various points with in an
indoor facility and takes location information (x
and y co-ordinates) from the user and stores them in
a database along with the MAC id of the access
point. In this application we are getting RSSI and
MAC address of access points using Android
WifiManager function as shown below.

WifiManager=(WifiManager)getBaseContext().get

SystemService(Context.WIFI_SERVICE);

public void onReceive(Context ¢, Intent intent) {
List<ScanResult> wifiScanList =

wifiManager.getScanResults();

NO_AP = wifiScanList.size();
int i=0;

for (ScanResult result :
wifiScanList) {

wifis1[i++] = result.SSID; //
Name of the Wifi Access point
rssi[i-1] = result.level; // RSSI
value of access point

macip[i-1] = result.BSSID; //
MAC ID of access point

)
The RSST and MAC Ids of the access
points will be sent to the webservice by using the
Soap library functions.

SoapObject request = new
SoapObject("http://192.168.1.10/", "get message");
request.addProperty("macid", macip[select]);
request.addProperty("rssi", rssi[select]);
request.addProperty("x_loc",
x_loc.getText().toString());
request.addProperty("y loc",
y_loc.getText().toString());

SoapSerializationEnvelope soapEnvelope = new
SoapSerializationEnvelope(SoapEnvelope.VERI 1);

soapEnvelope.setOutputSoapObject(request);
System.setProperty("http.keepAlive", "false");

HttpTransportSE htse = new
HttpTransportSE("http://192.168.1.10/server.php");

htse.call("http://192.168.1.10/get_message",soapEn
velope);

Object response = soapEnvelope.getResponse();

(ii) Services and Application

(a)Android Service: The Android Service App
will be running in the background and this will read
the RSSI values and the MAC IP from multiple
access point and the MAC IP of the mobile and
updates them to a server that will then display
graphically and textually the location of each
mobile node.

(b)Web Services: Updating coordinates
service,we are using PHP soap webservice to get
the RSSI value, MAC ID of the wifi access points
and the x,y coordinate values of the access points
and storing these values into the reference table
created in the MySQL database. Updating RSSI
values webservice, Here also we are using PHP
soap webservice to get the RSSI value, MAC ID of
the wifi access points and MAC ID of the Mobile
device and storing these values into the temporary
table created in the MySQL database for calculating
the distance and finding (x,y) coordinates of the
mobile device.

web
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(c)GUI Application: In this application we are
fetching the stored RSSI and reference (x,y)
coordinates from the temporary and reference tables
respectively from the MYSQL database using the
PHP code. After getting these values we are
implementing the above mentioned formulas in
PHP to find the (x,y) coordinates of the mobile
device. Finally, the coordinates are plotted on the
graph using the GNU plotter. This will show the
location of the mobile device.
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forwarded to all FTP applications by the transport
layer in the network.
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Fig.10 represents Average number of
packets per second forwarded to all FTP
applications by the transport layers in the network
and average number of packets per second
submitted to the transport layers by all FTP
application in the network.
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statistic represents instantaneous measurement of
packet waiting time in the transmitter channel
queue measurements are taken from the time pocket
enters the transmitter channel queue to the time the
last bit of the pocket is transmitted.
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Fig.12 this statistics represents the
average number of pockets successfully received
or transmitted by the receiver or transmitter channel
per second. This statistics represents the percentage
of the consumption to date of an available channel
width, where a value of 100.0 would indicate full

usage.
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Fig. 13 Point Delay And Utilization Of System

Fig.13This statistics represents the average
number of bits successfully received or transmitted
by the receiver or transmitter channel per unit time,
in bits per second.

Fig. 14 WLAN System Architecture

Fig.14 is WLAN hardware initially cost so much
that it was only used as an alternative to cabled
LAN in places where cabling was difficult or
impossible. Early development included industry-
specific solutions and proprietary protocols, but at
the end of the 1990s these were replaced by
standards, primarily the various versions of IEEE
802.11 (in products using the Wi-Fi brand name).
An alternative ATM-like 5 GHz standardized
technology, has so far not succeeded in the market,
and with the release of the faster 54
Mbit/s802.11a (5 GHz) and 802.11g (2.4 GHz)
standards, it is even more unlikely that it will ever
succeed.

It operates in both the 2.4 GHz and 5 GHz bands at
a maximum data transfer rate of 600 Mbit/s. Most
newer routers are able to utilise both wireless
bands, known as dualband. This allows data
communications to avoid the crowded 2.4 GHz
band, which is also shared with Bluetooth devices
and microwave ovens. The 5 GHz band is also
wider than the 2.4 GHz band, with more channels,
which permits a greater number of devices to share
the space.

5. CONCLUSION

Wi-Fi based Positioning System (WPS) is used to
supplement the inadequacy of GPS. We
implemented a GPS based tracking system can fail
due to causes like multipath and signal blockage
indoors. In such cases indoor positioning system are
available. The advantages of choosing Wi-Fi for a
location based services are (i) High compatibility
(ii) Frequency of availability (iii) Majority of smart
phones have Wi-Fi connectivity with newer
versions of Wi-Fi broadcast and achieved 2.4 Ghz
which allow for signals to more easily travel
through obstruction like door and walls. The merit
of Wi-Fi over Bluetooth includes. Incorporating
Signal Strength features and function into all the
firmware drivers and Application programming
interfaces (APIs).
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