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Errors and the Cramer-Rao Bound Caused by Reflection
and Noise on Visible Light Positioning System

Zhang Xiunan,Shao Jianhua,Ke Wei,Yuan Yanan,Nie Shuai
(School of Physics and Technology ,Nanjing Normal University, Nanjing 210023, China)

Abstract : The visible light indoor positioning system based on received signal strength( RSS) has positioning error due to
the disturbance of the wall reflection and the external noise. This system applies Phong in computer graphics to the wall
reflection of visible light positioning. Comparing signal strength from LEDs directly with the reflection and noise simula-
tion at the receiving, it is found that signal strength of the wall reflection and direct strength are in the same order of
magnitude. Thus the disturbance of the wall reflection and the external noise cannot be ignored. This article compares the
simulation error caused by the disturbance to the positioning system with Cramer-Rao bound which represents the lower
limit of the positioning error. It is found that maximum error is 1.8 m and the average error is 0.12 m. The disturbance
phenomenon is obvious in the corner of the wall.

Key words: visible light, positioning, wall reflection, external noise, cramer-rao bound
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