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Multi-sensor fusion localization
algorithm based on visible light communication

ZHANG Xiaoqiang, LIU Zelin, ZHANG Hongliang, PAN Feng
(China General Nuclear Digital Technology Co., Ltd., Shanghai 201100, China)

Abstract: To address the challenges of multi-robot collaborative positioning in nuclear environments, this paper proposes a
multi-sensor fusion localization algorithm based on visible light communication (VLC). By modulating light-emitting diode
(LED) light frequencies and assigning unique identification codes, combined with industrial camera image processing and
odometer data, high-precision LED position detection is achieved. Experiments are conducted on the TurtleBot3 platform un-
der simulated nuclear power plant conditions with complex lighting (multi-source interference, high reflectivity, and occlu-
sion). Results demonstrate that the algorithm achieves an average positioning error of 3.62 cm, with 90% of measurement points
exhibiting errors below 5 cm and a maximum error of only 9.04 cm. The robustness of the system in scenarios such as corners
and narrow passages is verified through the RViz visualization platform.
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