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High-Accuracy Visible Light Positioning Method Based on
Received Signal Strength Indicator

Ye Ziwei, Ye Huiying, Nie Xiangyu, Xi Xiaoyu

School of Information Engineering , Zhengzhou University, Zhengzhou, Henan 450001, China

Abstract Based on received signal strength indicator (RSSI), which has wide serviceability, simple and easy-to-
construct structure, and good portability, we study a visible light communication positioning method with high
accuracy. Due to the interference from background resources, the measurement error of RSSI-based positioning
method is difficult to control below centimeters. We use wavelet analysis to significantly reduce the noise mixed with
received signal, use the correlation test method to extract the source signal in noise, and use the least square method
to estimate location coordinate. We verify the reliability of the method by the simulations under different signal-to-
noise ratios (SNRs). It is found that the error of the RSSI-based visible light positioning is less than 1 ¢cm and is
insensitive with noise, which is dozens of times better than the theoretical accuracy without processing based on
error analysis.
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Fig. 4 Wavelet denoise and cross-correlation detection test results. Waveforms of (a) sampled signal, (b) wavelet denoised

signal, and (c) restored signal extracted by correlation method, respectively; frequency spectra of (d) sampled signal,

(e) wavelet denoised signal, and (f) restored signal extracted by correlation method, respectively
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Fig. 5 Two luminaire distribution modes in visible light positioning system. (a) Rectangular distribution mode;

(b) triangular distribution mode
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Table 1  Simulation parameter
Parameter Value
Signal sampling frequency f. /MHz 0.2
Carrier frequency /kHz 4~5
LED emission power P, /W 25
Order of LEDs m 3
Room height 2 /m 2.5
Distance between adjacent resources [ /m 3.0
Effective received area of PD A, /cm? 0.2
Receiving response of PD R /(A*W ') 0.4
Gain of optical filter T 1
Concentrator gain g 1
Channel noise factor I 1.5
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Fig. 7 Largest horizontal measuring distance of two distribution modes. (a) Rectangular distribution mode;

(b) triangular distribution mode
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