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Accurate Indoor Localization with Light
Intensity Sensor by Switching Lighting Patterns
and its Evaluation

Kazuki SakamoTo,! Keicur Yasumoro, !
WEIHUA SUN,! Naokr SuiBaTaf? and Minoru Ito f!

In this paper, we propose an indoor localization method based on the differ-
ence of light intensity in indoor space. To tackle a challenge that indoor space
has multiple areas with similar light intensity, the proposed method enforces
change of light intensity at each point of the target space by switching lighting
pattern. Then to reduce the labor for measuring the intensity over the tar-
get indoor space for each lighting pattern, we build a model which calculates
the light intensity at each point of the target space for each lighting pattern
from a small number of actual measurements so that light intensity distribu-
tion over the space (called light intensity map) is instantly obtained. In the

proposed algorithm, a value obtained by the light intensity sensor is searched
in the corresponding light intensity map and estimation area is narrowed. The
algorithm selects the lighting pattern so that the resulting estimation area is
the minimum among all patterns. By repeating the above process, we estimate
the user’s location within the specified error by the minimum switching times.
We applied the proposed method to a testbed with four illumination devices,
and confirmed that our method estimates location with about 0.4m error by
about twice lighting pattern switching.
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