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Research on indoor visible light positioning method
based on improved PSO and weighted centroid fusion

HE Junyi, LIU Ziyi, ZHANG Min’, LYU Menggqaing, PENG Weishuo
(College of Computer Science and Technology, Henan Polytechnic University, Jiaozuo Henan 454003, China)

Abstract: To improve the positioning accuracy of indoor visible light, an indoor visible light positioning method combining an
improved particle swarm optimization (PSO) with weighted centroid fusion is proposed. First, the improved PSO algorithm is
employed to optimize the emission angle of light-emitting diodes (LEDs) to determine the optimal semi-angle parameter. Sec-
ond, channel gain is utilized as a metric for received signal strength indication (RSSI), and an RSSI-based weighted centroid
method is applied for positioning. Finally, the initial weighted centroid estimate is refined using a distance-weighted method to
reduce positioning error. Simulation results show that the proposed method achieves a positioning error of less than 5.0 cm at
89% of test points, with an average positioning error of approximately 3.6 cm.

Key words: particle swarm optimization, visible light positioning, channel gain, received signal strength indication, weighted

centroid positioning method, distance-weighted positioning method
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