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Indoor Positioning Systems have gained attention in the last decade. WLAN is one of the
most popular technology among fingerprinting based Indoor Positioning Systems. RADAR
was the first fingerprinting based system that recorded the WIFI RSSI value at known location.
The HORUS system [1, 7] is location determining system [3] based on the IEE 802.11b WiFi
connection. It showed that using time series instead of single values increases accuracy of
indoor positioning algorithms. The system used a simple filter which was taking the average
of the measurements.

The applied use of filters [5] as preprocessing algorithms on ongoing measurements to sep-
arate data from noise is an important research area. The usage of such filters [2] can provide a
data set free of inconsistencies. The filtered data can be used to accurately describe a location.
This paper focuses on the analysis of time series [8] of WiFi RSSI measurements. The analy-
sis of the time series could lead to the development of an efficient client site filtering method
for indoor positioning systems [4, 6]. The Wifi RSSI values were recorded in order to perform
the efficiency analysis of the Filters. The recording took place in the University of Miskolc’s
Institution of Information Science, Department of Information Technology. The values were
used to create a data set in order to test the filters. The paper focuses on the comparison of
three different filtering methods. The first filter is HORUS’ algorithm which takes the average
of the last m values where m is the memory size. The second filter is also based on time win-
dowing but it has two parameters threshold and a memory size. The algorithm calculates the
total difference of the values in the memory. If the sum exceeds the threshold, then the cur-
rent value is replaced by the average of the values in the memory. The third filter differs from
the second one because it calculates the threshold dynamically. Thus, this filter requires less
parameters and could be more adaptive. These filters were tested and compared over the pre-
recorded dataset. R was used to implement the tested filtering methods that results are shown
in Figure 1. These line charts show how the RSSI values (dB) changes over a time (s) period.
Figure 1(a) shows the unfiltered dataset that range was up to -60 dB. The HORUS’ filter could
decrease the range to -15 dB that is shown in Figure 1(b). Moreover, the filtered RSSI values
become real number due to the usage of average function. Figure 1(c) shows the results of the
filter that uses a predefined threshold. The filtered values are not necessarily replaced with the
average so the measured values can be contained in the yield data. So this method can be used
to eliminate the random observation errors caused by temporal events. Figure 1(d) presents
the results of the time windowing with dynamic threshold. However this method have larger
range than the previous filters, but it depends on only one parameter which eases its usage.
The presented comparison of filtering methods allows us to create efficient client side filtering
to improve stability of the measured RSSI values. The filters create a more stable series where
the range of values is reduced. Usage of client side filtering can improve the accuracy of the
Indoor Positioning System. These filters will be implemented on Android platform in order to
test them in real life scenarios and to test their effect on the ILONA system.
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(c) Windowing with constant threshold
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(d) Windowing with dynamic threshold

Figure 1: Results of the tested filtering methods
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