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ABSTRACT

Recently, an RSSI-based fingerprinting localization technology has been widely used in indoor location-based services. In the
conventional fingerprinting method, as many APs as possible are used to increase the accuracy of location estimation. In another
study, a part of APs having the strongest RSSI signal intensity are selected and used to reduce the time spent for positioning.

However, it does not reflect the influence of RSSI occurred from

the changes of the surrounding environments such as human

movement or moving obstacles in a real environment. The environmental changes may cause the difference between the predicted

RSSI signal strength value and the measured value, and thus occur
order to mitigate the error caused by environmental factors, it is ne

an unpredictable error in the position estimation. Therefore, in
cessary to select APs suitable for indoor positioning estimation

considering the changes in the surrounding environments. In this paper, we propose a method to select stable APs considering the

influence of surrounding environments and derive a suitable positioning

algorithm. In addition, we compare and analyze the performance

of the proposed method with that of the existing AP selection methods through experiments.
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Fig. 1.

Three Steps of Off-Line Process
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Fig. 2. A Grid Map Example of Localization Area
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Algorithm 1. Stable AP Selection Algorithm

RP . Reference Point
APy, * AP that can receive communication signals at RP
THRESHOLD - Limit value of o to be selected as stable AP

for each RP in localization area do
for each APy, in RP do
calculate X? (Chi-Square Value)
if the X? is less than THRESHOLD then
list up the AP, in a stable AP list
end if
end for
end for
select the first k strongest AP, in the stable AP list
return true

=
AP 2EV} 7} Hx fAER dEAnR do]EHo]
T8 93 Mel(Database Indexing) WS A olsl=

o Bea.

AZAY P& FEH) AL oHe HYEL 5
stel Wl g APE AF® ¥ 7 APME F4d
RSSI An& doleiuol 23t dlof ek sAw Fx 91
vhrh gelE, Ae, fEATE RS BPAAT] BFE
otel Fale] 5@ AP Eiol PebAv, AE A0
s SdehE HgE AP Al AR} thE 4 Tk o
d% QER As BAZAY WS FAT Wl Age
Eal

2

| a0 | 1,75db | 4-56db | 5,-110db | 11,-30d |

| c0.2) | 2-85db | 8-90db [17,-34ab | 18,-47ab |

| G(1,3) | 4,-25db | 15,-99db |17,-115db| 28,-97db|

| G@2,1) | 2,-70db |3,-110db| 4,-98db |5,-100db|

Fig. 3. A Fingerprinting Map
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Table 1. Simulation Parameters
Parameters Values
Movement range of a mobile device 80 m * 80 m
Transmission range (APs) 10 m
Minimum distance between APs 5m
Entire map size 120 m * 120 m
Reference point size 8m * 8 m
The number of reference points 100 (10 * 10)
The number of movements of a mobile 19 times

device
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Fig. 5. An Experimental Setup
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Table 2. Computing Environment

Values

Intel(R) Core(TM)
15-4670 CPU 3.40GHz

Elements

CPU specifications

The number of cores 4

Memory size 16 GB

OS specifications Windows 10 Pro x64
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Fig. 6. The Number of Selected APS
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