Journal of the Korean Society of Marine Engineering, Vol. 40, No. 7 pp. 647~654, 2016 ISSN 2234-7925 (Print)
J. Korean Soc. of Marine Engineering (JKOSME) ISSN 2234-8352 (Online)
http://dx.doi.org/10.5916/jkosme.2016.40.7.647 Original Paper

Els
3xH AW R0 gk AT
499 QAW . PFWF - =Y AT

(Received August 8, 2016 ; Revised August 22, 2016 ; Accepted August 30, 2016)

A study on 3-D indoor localization based on visible-light communication

considering the inclination and azimuth of the receiver
Won-Yeol Kim' - Hyeon-Cheol Zin? - Jong-Chan Kim® - Duck-Soo Noh* - Dong-Hoan Seo®
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Abstract: Indoor localization based on visible-light communication using the received signal strength intensity (RSSI) has been
widely studied because of its high accuracy compared with other wireless localization methods. However, because the RSSI can
vary according to the inclination and azimuth of the receiver, a large error can occur, even at the same position. In this paper,
we propose a visible-light communication-based 3-D indoor positioning algorithm using the Gauss-Newton technique in order to
reduce the errors caused by the change in the inclination of the receiver. The proposed system reduces the amount of computa-
tions by selecting the initial position of the receiver through the linear least-squares method (LSM), which is applied to the
RSSIs, and improves the position accuracy by applying the Gauss-Newton technique to the 3-D nonlinear model that contains
the RSSIs acquired by the changes in the azimuth and inclination of the receiver. In order to verify the validity of the pro-
posed algorithm in an indoor space with dimensions of 6 m x 6 m X 3 m where 16 LED lights are installed, we compare
and analyze the errors of the conventional linear LSM-based trilateration technique and the proposed algorithm according to the
changes in the inclination and azimuth of the receiver. The experimental results show that the location accuracy of the pro-
posed algorithm is improved by 82.5% compared to the conventional LSM-based trilateration technique.
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