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Indoor Positioning System of Visible Light Communication

Based on K-means Clustering Algorithm

TANG Xiao-feng'* YANG Guo-wei' FAN Bing! WU Li-qun?

BI Mei-hua! HUANG Zhao-biao'

(1. School of Communication Engineering, Hangzhou Dianzi Universitity, Hangzhou 310018, China;

2. School of Mechanical Engineering, Hangzhou Dianzi Universitity, Hangzhou 310018, China)

Abstract In this paper,we design and establish an indoor positioning system based on visible light
communication (VLC) with tihigh positioning accuracy and simple system configurations. At the
transmitter, the optical identification code (ID) is coded using the [requency division multiple access
(FDMA) technique,and the location information is broadcasted by the LED light source. The receiver
performs Fourier transform on the received mixed optical signals to separate the FDMA-based optical IDs
in the frequency domain and then to obtain the optical IDs of the involved LED sources and the
corresponding optical power values. Meanwhile, we carry out multiple measurements of optical signal,and
perform optimal K-means clustering to select the optimal positioning point,which can eliminate the
problem of the triangulation algorithm and the equation without solution in order to obtain high precise
positioning coordinates. Through theoretical derivation and experimental measurement, the posioning error
of the system is 3 #3cm. The indoor positioning system proposed in this paper keeps the simple
configuration and high positioning accuracy,which makes the VLC indoor positioning technology is closer
to the market application.
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