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Wi-Fi Based Small-sample-size Positioning using Rayleigh Distribution

Abstract: In Wi-Fi based positioning, RSSI distribution matching is required to realize robustness for RSSI
noise that is occurred by humidity change, human movement, and so on. However, RSSI distribution match-
ing is not effective in small-sample-size positioning if it use common distribution such as Gaussian. Thus, in
this paper, we propose use of Rayleigh distribution in order to solve the issue. The Rayleigh distribution is a
model of scattering signals arrival with multiple paths in communication theory, and is able to estimate its
distribution with small-size samples. As an evaluation result, in two samples, the F-measure is 0.770 £ 0.235
with our proposed method, and it is 0.055 4+ 0.054 with Gaussian; and in five samples, the F-measure is
0.871 = 0.174 with our proposed method, and it is 0.647 & 0.195 with Gaussian. In addition, our proposed
method is able to estimate position in only one sample with 0.522 £ 0.235 in F-measure.
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Fig. 1 Overview of the area identifier
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Fig. 6 Data observation point (4th floor)
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Fig. 11 The mean and standard deviation of the precision
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Fig. 12 The mean and standard deviation of the recall
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Fig. 13 The mean and standard deviation of the F-measure
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x® 1 YU 7NVBUIOBHR a TO#EEHE, FHER, F{#H
Table 1 Precision, recall and F-measure of each sample for

each number at the observation point “a”

1 2 3 4 5
W& | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
R | 0.003 | 0.017 | 0.042 | 0.093 | 0.075
F f# 0.006 | 0.033 | 0.081 | 0.170 | 0.140
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Fig. 14 Examples of failure to estimate the distribution of
RSSI
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