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Research on simple 3D location algorithm based on bluetooth and LiDAR
FANG Zhedi, HUANG Bo, WANG Chao

(School of Communications and Information Engineering, Nanjing University of Posts and Telecommunications,
Nanjing 210003, China)

Abstract: Aiming at the problems of high complexity, cumbersome parameter adjustment, and poor universality of multi—sensor
fusion for mobile robot localization, a simple 3D location algorithm based on bluetooth and LiDAR is proposed. A constant—velocity
model is used to replace sensors such as IMU (Inertial Measurement Unit) to predict the robot’s motion state, and the point—to-
plane ICP (Tterative Closest Point) algorithm is used and combined with a robust kernel function for the alignment of the current
frame point cloud with a priori point cloud map to achieve real-time three—dimensional positioning. With the help of bluetooth AOA
(Angle Of Arrival) goniometry and multicarrier phase difference ranging techniques, 3D coarse positioning is performed to provide
the initial value for the point—to—surface ICP algorithm. Experimental results on the test dataset show that the algorithm achieves
high positioning accuracy in terms of relative translation error and absolute translation error for various scenarios without modifying
the parameters.
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Table 3 Absolute Translation Error of algorithms under different kernel functions
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Table 4 Comparison of Relative Translation Errors

meth m. easy m. med q. easy q. med u. easy u. med cloister avg
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Table 5 Comparison of Absolute Translation Errors
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