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Indoor Positioning of Visible Light Communication based on Transformer Model
YAO Yao, ZHU Yali, SHAO Xinyu

(School of Electronics and Information, Jiangsu Vocational College of Business, Nantong 226011, China)

Abstract: [ Objective] In the multipath propagation scenario of indoor visible light communication, Inter - Symbol Interference
(IST) leads to low precision of indoor visible light positioning due to low received signal strength . In view of this, a new received
signal strength based indoor visible light positioning system combined with Transformer model is proposed. [ Methods ] Firstly,
the indoor visible light received signal strength is analyzed by mathematical derivation, and the impact of ISI and indoor noise on
indoor visible light communication systems is analyzed. Then, the received signal strength and real coordinate of each reference
point are collected to construct the indoor fingerprint database. The proposed neural network model is end-to-end trained on the
fingerprint database, so as to learn the mapping relationship from the received signal strength fingerprint to the corresponding posi-
tion coordinate. [Results }Simulation results demonstrate that the positioning error of the proposed positioning system reaches the
centimeter level, with average positioning errors of 0.73, 0.94, 1.13, 1.92 and 2. 97 cm recorded for the receiving planes at
ground level, 0.5, 1.0, 1.5 and 2. 0 m, respectively. Compared with the other received signal strength based positioning meth-
ods, the indoor positioning precision of the proposed system is better at different heights. Besides, the average positioning time of
the proposed system is 2. 3 ms. [Conclusion)] The Transformer model extracts the dependency among the elements of every re-
ceived signal strength fingerprint. It also extracts the dependency among the received signal strength fingerprints. The hidden spa-
tial information within the received signal strength fingerprint structure is retrievable, effectively boosting the feature discriminabili-
ty relevant to indoor locations. Hence, the average positioning error of the proposed system does not increase sharply even when
the receiving plane height reaches 1.5 and 2.0 m. Moreover, the system’s cumulative distribution function curve shows a clear
advantage over those of the comparative approaches.

Key words: visible light multipath propagation;ISI; indoor positioning; light strength filtering; deep learning; location detection
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Figure 1  The positioning model of indoor visible light
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Table 2 Positioning error of different receiving plane

BRERHE/m  FHEMEE/cm RAEMEE/cm
0 0.73 2.65
0.5 0.94 3.12
1.0 1.13 3.67
1.5 1.92 5.91
2.0 2.97 7.68
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