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Abstract — This paper focuses on indoor Wi-Fi
positioning systems. A finger print of measured
RSSI is compared with  geo-reference.
Measurements were repeated at 96 different
locations, allowing us to have about 750
RSSI(Received Signal Strength Indicator) value
correlated with real geometric location called as
model database (MD). MD allows obtaining
building structure based indoor propagation. In
order to increase performance of proposed location
systems, median filters are used combined with
close distance error elimination algorithm
(CDEEA). Cross check measurements show that
2D positioning mean error is about 3.24m, which
is slightly better than the results in literature.

Index Terms - Indoor positioning, K-medians,
Received signal strength, WLAN networks.

I. INTRODUCTION

In building location system requirements are
growing very rapidly, since location information is
a critical knowledge, for marketing and
rehabilitation campuses as well as security
applications.  Instead GPS systems vyield the
highest location precision at outdoors; they are not
available in indoor environments. Cellular based
indoor location system is another possibility [1],
and they proposed a method that uses
accelerometer instead of mobile phone itself, but
this solution is operator dependent and very
expensive.

There are studies [2, 3, 4] using Wi-Fi systems
for indoor locating. Campos et al [2] presented a
system for multi-floor indoor positioning
considering architectural aspects. They proposed a

Data Correlation Method combined with neural
network applications on them. They compared
measured RSS levels by applying natural data
clustering method and data correlation method.

1. IP DEPENDENT INDOOR PATH
LOSS MODEL
Very common model used for indoor path
calculation using Radio Signal Strength (RSS) is
given in Equation (1) [5 and 6].

P(d)=P(d,)-10xnx Iog[dij +¢ Q)

Where P(d) is the signal strength obtained by the
receiver at a distance of d and P(d,)is the

received signal strength at 1m distance (means
reference signal) both in dBm, n is the path loss
index for indoors, and ¢ is the random variable

describing shadowing factor [Error! Bookmark
not defined.,7].

I1l. DERIVATION OF n
MEASUREMENT COMPAIGN

Since n value is a value strictly dependent on
interested campaign’s dimensions and structures,
we started by making measurements to calculate
IP dependent n values. As shown in Fig. 1., 4
different Wi-Fi transmitters were located around
the corner of measurement campaign. Corridors
used as a measurement campaign is 7.2m wide and
50m length. Measurement points are aligned by
60cm apart from each other that we determine 120
different locations. After obtaining n value, one
needs to determine ¢ parameter path loss

calculation. More than 2,000 data belonging to
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576 different location was used, and a value of
¢ is calculated as 8.62 for our campaign.

IV. RESULTS and CONCLUSIONS
In logarithmic form of path loss, n (slope of
path loss) can be calculated by Eqg. 2., and Fig.
1. demonstrates the sample path loss
distributions.
n=10log,,(d/d,) (2)

Derivation of n for Transmitter A
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Fig. 1. IP dependent n value for WLAN A

Table 1 gives IP dependent calculated n values.
Calculated n values tell us that there are 4 IP
dependent path formula to be used for distance
calculation, and they are slightly different from each
other.

Table 1: n(slope) Table

WLAN A B C D
n(slope) 2.192 | 2,115 |2.404|2.363
Table 2. Error Table

Approach | Without Algorithm | With CDEEA
Mean

Error 3.34 (m) 3.24 (m)

By using IP dependent path loss equations with
close distance error elimination algorithm
(CDEEA), mobile equipment location was
calculated. Calculated locations in x and vy
directions are compared with real geometric
location in system data base. It is observed that,
while mean error without proposed algorithm is
3.34 m difference in total combined distance, it
slightly decreased to 3.24m, as shown in Table 2.
Figure 2 shows whole location distributions in
comparison with real geometric location. As a
conclusion, most of our location errors are close to
hall’s side walls as well as transmitters. These are
assumed as a result of close coupling of
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electromagnetic fields between antenna and walls.
In order to improve proposed method, near
antenna and near wall affects on propagation
model will be studied and analyzed with future
studies.
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Fig. 2. Deviation from Real Geometric Location
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