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Abstract: The relationship of the visible light distribution and the positioning function of the indoor ID
positioning system was studied. An asynchronous positioning system based on visible light communication
was constructed. Through simulation and experiment, the positioning range and bit error rate of the system
were measured. The result shows that, the light distribution of the actual model can be approached by the
Matlab software. After that, a 50 cmx50 cmx50 cm prototyping was built. Inside the optical boundary, the
communication and positioning function can be achieved. And around the optical boundary, the bit error

rate of the system rose. When the SNR was 25dB, an 8cm signal blind zone was shown around the optical
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boundary. The zone can be reduced by improving the SNR of the positioning system.
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Fig.1 Diagram of positioning system
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Fig.3 Principle of signal restoration based on approach method
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Fig.4 Prototyping of ID—based visible light communication

positioning system
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Tab.1 Illumination distribution on received plane under one LED

Location/cm 0 5 10 15 20 25 30 35 40 45 50
-10 240 218 178 134 96 70 58 47 47 33 30

-5 323 281 213 155 109 78 60 48 38 33 29

0 373 329 245 170 116 82 65 51 39 32 28

340 305 232 160 109 79 62 48 37 32 28

10 260 230 182 137 96 70 54 44 36 29 25
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Fig.5 Illumination distribution map on received plane under one LED
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Fig.6 Relationship between normalized illumination and distance
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Fig.7 Illumination distribution on the received plane under two

LED sources
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