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Analysis Based on Accuracy of Position Estimation for
Indoor Positioning System with Installed Access Points
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and KENICHI SUGITANIT?

It has been proposed that indoor positioning system with sensor networks and
wireless LAN access points, because it is known for difficulties to get position
information by GPS in the indoor area. According to many previous studies
using sensor networks, the sensors are intentionally equipped in the line-of-
sight environment for the position estimation. However, all access points as
an information infrastructure are not in the line-of-sight environment. This
environment makes fading phenomena, and makes accuracies of the position
estimation worse. As a result, we show necessary conditions on implementa-
tions of position estimation in the practical environment, using access points
as an information infrastructure, which involved fading phenomena. These re-

sults are meaningful for any other users developing the system to provide the
position information in the practical environment.
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Fig.1 Measurement points and APs in the Center for Multimedia and Information Technologies.
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Table 3 AP specification in our experiment.

AIR-AP1252G-P-K9

802.11b/g/n
2.4GHz 802.11n 0D 00O IOS AP

oooooooo
oooo
gooooooo

04 APOOOODODO RSSIO APOOOO PCOOOOODOOOOOO
Table 4 Correlation coefficients between AP and distance from AP to PC.
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Fig.4 Relation between the number of measurement points and RMSE.
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Fig.7 Variations of RMSE with the measurement times.
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Table 5 Definitions of the run-time.
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Table 6 PC specifications in the program run-time measurements.
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Table 7 Measurement results of the program run-time.
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