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An Indoor Localization Method based on Light-Intensity
Fingerprinting and Active Switching of Lighting Patterns

KAzUuKl SAKAMOTO,T! WEmUA Sun,! Naok1 SHIBATA, 2
KencHr YasumoTo!! and MiNoru ITof!

In this paper, we propose a method for indoor localization based on finger-
printing with a light-intensity sensor. In an indoor environment, there are a
lot of areas with similar intensity because illumination devices are likely to be
placed symmetrically. Therefore, measuring intensity with one lighting pattern
of illumination devices is not sufficient to estimate the precise location. Thus,
we change light-intensity by switching lighting pattern of illumination devices
in a short time, and estimate the location from the changing intensity. For this
purpose, we propose an algorithm which takes the least number of switching
among lighting patterns until determining the estimated location. In general,

for n illumination devices, there are 2™ lighting patterns and constructing fin-
gerprint databases for all the patterns is very costly. Therefore, we build a
model to calculate the light intensity at each indoor location from the position,
the type and the intensity of each illumination device, based on actual mea-
surement of light intensity at some sample locations. We applied the proposed
method to a room with three fluorescents, and confirmed that our method can
estimate locations with about 0.2m error on average.
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