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Extrinsic Calibration Method for LiDAR and Camera with Joint
Point-Line-Plane Constraints

XIE Jingting' LIN Xiaohu' WANG Fuhong' SHI Xin' YAN Lingyun'
1 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China

Abstract: Objectives: Accurate and stable extrinsic parameter calibrations are the basis of fusing percep-
tion and positioning of cameras and light detection and ranging (LiDAR). To address the problems of the
Dhall calibration method in constraint accuracy, stability, and convergence, this paper proposed a LIDAR
and camera calibration method with joint point-line-plane constraints. Methods: First, line-line and
plane-plane constraints were added, and the Kabsch method was used to obtain a closed-form solution,
which reduced the influence of noise in the single corner constraint and improved the accuracy and stability
of the calibration results. Then, multi-frame point clouds were superimposed to fit lines, and the fitting cor-
ners were averaged, which further reduced the influence of the point cloud noise, thus improving the con-
vergence speed and stability of the calibration method. Results: Experimental results show that the pro-
posed method can converge within 20 frames, and the reprojection error of the corner points was less than
2 cm. Conclusions: The proposed method has faster convergence speed and higher accuracy than the origi-
nal method.
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