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A calibration method for extrinsic parameters of vehicle-mounted cameras based on

iterative progressive weighted registration of point clouds and images
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Abstract: To address the complex process and poor stability of LiDAR-camera extrinsic parameter calibration in
vehicle-mounted rapid road inspection systems, a calibration method based on iterative progressive weighted
registration of point clouds and images was proposed in this study. First. by using distortion correction, the
geometric accuracy of the images was improved and corresponding feature points between the images and LiDAR
point clouds were extracted and matched. Then, a parameter estimation model was constructed on the basis of the
collinearity condition and initial weights were assigned to the corresponding feature points by using inverse distance
weighting. Finally, during the iterative solving process, the Huber weighting function was introduced to
dynamically adjust the weights of the feature points and a linear progressive updating strategy was employed to fuse
the initial and dynamic weights, thereby achieving the calibration of the camera extrinsic parameters. Experimental
results demonstrate that the proposed method, with a reprojection error within 2 pixels and below 4 pixels even

under the interference of gross error points, has higher precision and robustness.
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Fig. 1 Point cloud feature point extraction
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Fig. 3 Vehicle-mounted rapid road inspection system
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Fig. 4 Synchronous acquisition results of point clouds and images
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Fig. 5 Camera distortion calibration process
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Fig. 6 Corresponding feature points matching
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Fig. 7 Fusion effect of point cloud depth map and images
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