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A Study of a Database Learning Method for Wireless LAN
Positioning

HIROSHI KAWASAKI'! TOMOTAKANAGAOSAT!

Abstract: In this paper, a database learning method for Wireless LAN positioning is studied, which updates a part of the
database corresponding to a spot when a user is definitely there. First, the adequate scale of a database for Scene Analysis is
considered, it has been made clear about the scale for an experimental place in the paper. Next, the localization experiment of the
proposed method is carried out at the experimental place in wrong radio wave propagation environment. As a result, it is shown
that the localization accuracy improves at the point where the user is located compared to before updating the database in a
situation different from the time of database creation. Also, around the spot at where the user is, a spot where the localization
accuracy improve and another spot that deteriorate are seen. The former case is where the remote location was conventionally
used as the localization result. The latter is a case where the conventional positioning was performed accurately. In either case, it
is the reason that the spot where the user is present who updated the database is often estimated as the localization result, and it is

Vol.2017-1TS-68 No.12

2017/3/1

shown that updating the database at a certain spot can’t contribute to accurate positioning at the surrounding spot.
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Table 1 Experimental conditions.
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Figure 2 Experimental Environment.
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Figure 3 Observation of Wi-Fi received signals
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Table 2 Localization results at observation point D

SR | FHRE[m] 1REERFZE(m]
180 3.45 2.33
360 2.50 1.80
540 2.27 1.37
720 2.00 1.36
900 2.87 2.32

1080 1.65 1.18
1260 1.97 1.91
1440 1.70 1.36
1620 3.62 2.43
1800 3.22 2.67
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Figure 4 Flow of a Database Learning.

5. REFZZRAV-IEREFTE
51 ERBARE

RTIEOWNIERT, FHI3HEEFEUBATCHEIET S.
HA KA AW D4R T, H#iR K CREH o8 2 8L L 5 5
JAOF =2 B+ 5. K5 IS KITABWDEIZ, #
KK THIAL L TV D ERP OB 4257, HRNSER L 72
B 108001 DT —F ZRFF LIZT —F _X—2 % T OHE
L, TON6DDT —HXX—RATHEHHEITH. KT —H X
— 2% 16,33,50,66,83,100% D EH DT — & & FH\»



TR 2T IR E
IPSJ SIG Technical Report

THEHFTE. EHE, FHLTOARANT —F =255
TODT —H_R—=AT, NPHEA KIZWDIRET, S
T 60 BN ZAT 5 . 5T —F _"— 2T, &ML ORINLKEE
CEYIRRZE, HHERE)EZRD 5.

T, BHTAMMETHT AT —FEELEFL, [
FROFEREITH . 7T —F _X— A& HHT HMAILE TITV,
1633% DT — X % HWHT 5. BAHME CEHNEITo L
&, RUHmERDDHERTD.

M 5 #im K THIMLTOEERFPDOHF

Figure 5 Observation of Wi-Fi singals when existing a user.
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Figure 6 Localization results using databases without any update

and with updating of 16% at point K.
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Figure 7 Localization results using databases without any update

and with updating of 33% at point K.

25

20

E15
iﬁ%
s 0%
ﬁlo ——
c ——50%
5

0

A B CDZEFGH Il J KLMNMNUOUPAO QTR S

Mg
X 8 MR K TH%EHLI-T—IR—X &

BHLTWEWT—2A—XDAIGEE
Figure 8 Localization results using databases without any update

and with updating of 50% at point K.
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and with updating of 66% at point K.
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Figure 10  Localization results using databases without any
update and with updating of 83% at point K.
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Figure 11 Localization results using databases without any

update and with updating of 100% at point K.
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Table 3 Average localization error at points J, K and L
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Table 4 Standard deviation of localization error

at points J, K and L
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Figure 12 Distribution of localization results using a database

without any update at point K.
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with updating of 83% at point K.
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Figure 14 Distribution of localization results using a database

without any update at point L.
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Figure 15 Distribution of localization results using a database

with updating of 50% at point L.
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without any update at point J.
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Figure 17 Distribution of localization results using a database

with updating of 66% at point J.
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Figure 18 Localization results using databases without any

update and with updating of 16% at point E.
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Figure 19 Localization results using databases without any

update and with updating of 33% at point E.
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Figure 20 Distribution of localization results using a database

without any update at point D.
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Figure 22 Distribution of localization results using a database

without any update at point E.
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with updating of 33% at point E.
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without any update at point F.
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Figure 25 Distribution of localization results using a database

with updating of 33% at point F.
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