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ABSTRACT: Location determination is the most prominent
method to find location of the client. GPS is used to find
location of outdoor but not suitable for indoor navigation. In
this paper, Wi-Fi Positioning System is used to address indoor
positioning of the devices.
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1. INTRODUCTION

To find the indoor-positioning system researches are carried
out and IEEE 802.11 WLAN (Wi-Fi) can be used to find
Indoor positioning. Wi-Fi and Trilateration method is used to
find the position of the client. And the database, “Indoor-
positioning database” is used to collect the received signal
strength indicator (RSSI) which help to find the distance
from the Access point to the client.

2. RELATED WORK

In most of the paper they have used frequency division
multiple access [1][2] and RSSI for finding distance
[31[7]1[8][10]. We are using RSSI parameter to find distance
using path-loss model and trilateration method to find the
location of the client.

3. METHODOLOGY

Wi-Fi is the best solution for indoor navigation. The access
point reads the RSSI value of the client which helps to find
the location of the client. The exact location of the client can
be find using Trilateration method.

Place the four Access points 10m apart in square format.
Access point detect the clients by scanning the channel.
Where detected client RSSI is feed into database. If client is
detected from more than 2 or 3 AP’s, then those values are
passed into trilateration to find the exact location of the
client.

3.1 Path-loss Model to find the distance

Path- loss model describe signal attenuation between the
sending and receiving devices as a function of distance
propagation and other parameters.

If there are no obstacles then Path-Loss of receiving signal is
as follow,

PLys (d)=PLrs(d1) +10,log(d/d;) +a

Where, PL:s(d) is the path-loss of received signal from the
measuring distance ; PLys(d1) is the path-loss of received
signal from the reference distance say di, n indicated the
path loss index and it indicate the speed of the path loss,
which is increased along with increasing distance ; aisin dB,
itis a cover factor.

“RSSI” is given by,
RSSI = Py~ PLys (d)
where “Py,” is the signal transmission power.

“B” indicated the signal strength which is received from
reference nodes at the distance di.

B= Ptp_ PLrs (dl)
And “d” distance is given by,
d = 10(B-RsSD/10n
3.2 Trilateration

Triangulation is a method helps to find the location of the
cell-phone using RSSI value radiated by the access point.
Here, accurate results are obtained when we get readings
from three different access points for the same cell phone.

In the above diagram each circle represents the distance to
cell phone from the access point. The intersection of the
three circle gives the position of the cell phone.

The following are the steps to calculate these (xy)
coordinates:

The equations for the circles are as follows:
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Expand the equations:
x-Jxpctxr? -2y b=
x2-2xpetx 1Dy tyd=esd

"

o i a ¥
x4-Zrachxd Qv v =rsd

Now subtract the above second equation from the first and
third equation from the second

(-2x1+2x2) x+H(-231+252) v=rit-r-xidHxa -y 2y

(-2x0+2x3) s+H(-2y2+2y3) y=r-ratxoxatynltys?
Rewrite these two equations using P, Q, R, S, T, U values.
Px+Qy=R
Sx+Ty=U
x and y value are as follow
RT-UQ
X=—
TP—Qs
_RS—FU
y_QS—PT

4.RESULT
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In the above graph it shows the results of the client position
based on the RSSI value using trilateration method.

5. CONCLUSION AND FUTURE WORK

In this paper we discussed about the detection of the client
position in indoor-navigation using trilateration method and
for distance calculation we used path-loss model. For further
work we can consider the obstacles like building and walls to

find the distance using path-loss model and can also use
some other parameter to calculate the distance.
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