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Abstract

Cooperative Vehicle Infrastructure System (CVIS) is a crucial direction in the development of In-
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ternet of Vehicles, making the spatial calibration of roadside LiDAR and camera essential for im-
plementing intelligent roadside systems. Given the differences in deployment scenarios between
roadside and onboard intelligent sensors, a unique marker is designed specifically for roadside
spatial calibration, featuring a three-dimensional variable-diameter helical structure. Initially,
point cloud and image of the marker are collected respectively in the common field of view of the
LiDAR and camera. For the point cloud, an improved Random Sample Consensus (RANSAC) algo-
rithm is used to extract the marker and complete the point cloud. For the images, semantic seg-
mentation technology is employed to obtain pixel information of the marker and perform distance
transformation to create an excitation mask. The calibration process is divided into two stages. In
the coarse calibration stage, a model based on the perspective-n-point (PNP) problem is con-
structed to obtain initial values for the spatial calibration parameters, including the rotation ma-
trix R and translation vector t. In the fine calibration stage, an objective function is constructed to
optimize the calibration parameters by maximizing the projection coverage of the marker’s point
cloud on the image mask. Experimental results demonstrate that the proposed method signifi-
cantly outperforms traditional methods in terms of calibration efficiency, robustness, and accura-
cy, providing effective technical support for spatial calibration of sensors in Cooperative Vehicle
Infrastructure System.
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Figure 1. Architecture of the calibration algorithm
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Figure 2. Multiview orthographic projections of the structure
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Figure 3. Installed LiDAR and camera
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Figure 4. Sketch map of devices installed
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Figure 5. Images and point cloud of the target
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Figure 6. Images segmentation and objective mask
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Figure 7. Calibration result: Coarse calibration (above), fine calibration (below)
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