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Abstract

Autonomous robots mainly use LiDAR-based SLAM algorithms to generate maps, and by matching the generated
maps with sensor data, the robots can estimate their location and generate routes for autonomous driving. 2D LiDAR,
which is mainly used for autonomous driving, can detect collision objects in front of it, but it is difficult to detect
dangerous areas such as road damage and erosion. UWB sensors are used in positioning technology for indoor
mobile robots due to their wide bandwidth, low power, lack of interference with other wireless technologies, and high
position estimation accuracy. In this paper, we propose an automatic autonomous driving mode switching technique
that integrates LiDAR-based autonomous driving and UWB-based specific path driving. As a result of the experiment,
it was confirmed that when the robot entered the autonomous driving mode conversion area, LiDAR or UWB-based
autonomous driving switching operation was executed, and in UWB-based autonomous driving, it drove on a preset
path while avoiding dangerous sections on the ground.
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Fig. 1. Example of LIDAR and UWB-based robot autonomous mode switching techniques
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Table 1. Coordinate values of tags collected by the robot
as it travels

x—coordinates y—-coordinates
Tag Point 1 0.17 0.03
Tag Point 2 0.36 0.18
Tag Point 3 0.74 053
Tag Point 4 1.50 0.98
Tag Point n 244 8.42
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Table 2. Coordinate values and errors of the robot's
odometry and UWB tag when arriving at specific path
coordinates

Z52| Odometry2t UWB

amal [ UWB DIff

coordinates i Tag | (Odom-Tag)

F;E':)t 098, 855 | 101, 856| -0.82, 860 | -0.19, -0.04

Zfr'n”)t ~077. 10.03|-076, 10.03|-0.65, 10.02| 0.1, 0.01

POINt | 4 53 1010 | 134, 1009 | 147, 10,19 |-0.13, -0.10
3(m)

PNt | 4 »7 860 | 128 860 | 151, 876 | 0.23 -0.16
4(m)
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