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A Calibration Method of 2D Lidar and a Camera
Based on Uncertainty of Observation Constraint

PENG Meng, WU Shuyue, LI Zhenhui, WANG Haitao

(School of Computer and Communication, Hunan Institute of Engineering, Xiangtan 411104, China)

Abstract; The calibration of 2D lidar and camera faces the problem of multi solutions. Therefore, a calibration
method based on uncertainty of observation is proposed in this paper. The confidence and accuracy of calibration
are increased by improving the true solution selection mechanism. Firstly, a joint observation probability based on
uncertainty of observation is proposed to evaluate the accuracy of multiple solutions, which improves the confidence
of the true solution. Secondly, the geometric constraints of laser points and boundary lines are introduced into the
error measurement of true solution selection to improve the accuracy of true solution. The experimental results show
that compared with Francisco’s and Zhang’s method, the reasonable solution probability of this method is increased
by 2% ~20% and 30% ~260% under different number of checkerboards, and the rotation matrix accuracy of this
method is improved by 1°~5° and 3°~14° under different noise levels. The real and simulation experiments show
that the calibration results of this method are more reliable and accurate.
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