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Fusion and Visualization of Three-Dimensional Point Cloud and Optical Images
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Abstract Due to the lack of color information of three-dimensional point cloud and spatial information of optical images,
a fusion method based on lidar and camera automatic calibration is proposed in this work. The fused data contains both the
spatial information of the point cloud and color texture information of the optical images. First, the planar calibration plate
was used to automatically calibrate the lidar and optical camera in steps. Second, the coordinate relationship was
established through a collinear equation, and the color texture information of the optical image is given to the point cloud
for fusion and visualization. The experimental results show that the fusion accuracy and the level of automation of the
proposed method are improved. Compared to the calibration fusion method based on manual matching, the accuracy of the
proposed method is improved by 51.7%. Compared to the calibration fusion method based on a trapezoidal checkerboard
calibration board, the accuracy of the proposed method is improved by 36.4%. Considering the visualization results from
multiple angles, the proposed method can better restore the color and spatial effects of real scenes.
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Table 1 Parameter information of LIVOX-Horizon lidar

Parameter Value
Detection range /m 260
Distance accuracy /cm 2
Precision of angle /(°) 0.05
Field of view angle /[ (*) X (°)] 81.7xX25.1
Point cloud data rate /s~ 240000
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Table 2 Parameter information of MV-CA013-20GC
HIKVISON camera

Parameter Value
Resolution 12801024
Pixel size /(pm X pm) 4.8X4.8
Focal length /mm 35
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Fig. 3 Experimental scene diagram. (a) Site layout; (b) actual scene of the experiment
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Table 3 Comparison of calibration accuracy of different algorithms

Method Reprojection error /pixel
Proposed algorithm 2.27
Method based on manual matching 4.70
Method based on trapezoidal board 3.57
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