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Abstract: [ Objective] Existing research on indoor visible light positioning technology predominantly focuses on two-dimension-
al or fixed-height target localization. The positioning of multiple targets in Three-Dimensional (3D) space faces significant chal-
lenges, primarily due to the exponential increase in the number of reference points required. It leads to high computational and da-
ta acquisition costs, and the difficulty in separating mixed signals from multiple targets. To address the theoretical and technical
bottleneck of achieving simultaneous high - precision localization for multiple targets in 3D indoor spaces, this paper proposes a
multi - target collaborative 3D visible light positioning method that integrates multi - granularity grids and Compressed Sensing
(CS). [Methods]Y The core of the proposed method is a designed two-step framework of “coarse positioning followed by fine
positioning”. 1In the offline phase, the space is partitioned using a coarse grid, and visible light channel fingerprint data is clus-
tered. In the online phase, the target area is initially screened through cluster matching. Subsequently, a more refined grid-based
CS model is constructed within this region, and the 3D coordinates of the targets are accurately solved via sparse recovery.
[ Results] To validate the performance of the proposed method, simulations were conducted in a typical indoor room scenario.
The results demonstrate that in scenarios with 4 to 8 targets, the average positioning error is reduced by 30% to 50% compared to
traditional methods, enabling stable centimeter-level high-precision positioning. Furthermore, the scheme exhibits good robust-
ness against an increasing number of targets, as its error growth curve remains flatter than that of traditional methods when the tar-
get count rises. [ Conclusion]In summary, the collaborative positioning method integrating multi- granularity grids and CS pro-
posed in this paper significantly enhances the accuracy and practicality of indoor 3D multi - target positioning. Future work will
consider more complex practical constraints such as non -line - of - sight environments and dynamic target tracking to further im-
prove the method’s practicality and adaptability.
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Figure 1 ~ Schematic diagram of indoor multi-target collabor-
ative 3D localization principle based on multi-gran-
ularity grid
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