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Fig. 7 Denoising results of the Robot@ Home dataset scene
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(a) —(b): ‘bedroom1” in the ‘alma s1’ sample in the Robot(@ Home dataset; (¢) — (d) : the room of real indoor navigation
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environment experiment; (e) — () : the floor of real indoor navigation environment data experimental room.
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Fig.9 Original 2D map generated by LiDAR data and 2D map generated by fusion method in this study
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A Fusion Method Based on Uncalibrated LiDAR Curves and
RGB-D Images

XU Zhengli' , XIAO Sufang'”* , YANG Minghao®

(1. Guilin University of Electronic Technology,Guilin, Guangxi, 541004 ,China;2. Institute of Automation of the Chinese Academy
of Sciences, Beijing,100190,China)

Abstract: LiIDAR and RGB-D cameras are two widely used sensors in various tasks of robot navigation. Al-
though image calibration can reduce the noise present in both sensors,there may still be holes and burrs due
to the complex external environment. To address these issues,a fusion method based on uncalibrated LiDAR
curves and RGB-D images is proposed. The proposed method utilizes the significant differences in format but
close alignment of depth information between LiDAR curve and RGB-D image data. Through time alignment
and correlation analysis, two-dimensional LiDAR curves can be matched with RGB-D images at heights.
Meanwhile, the proposed method can automatically match the corresponding lines in RGB-D images to the
width range of the LiIDAR curve even if calibration is not necessary. The proposed method is evaluated on the
public indoor robot navigation database Robot @ Home. The experimental results show that the proposed
method simultaneously de-noises the raw data of LiIDAR curves and RGB-D images. Moreover, the proposed
method is validated in real navigation environments and can be applied to the reconstruction of more accurate
2D maps for robot navigation.

Key words: LiDAR ;depth image;data fusion; 2D map reconstruction;robot navigation
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