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3D Reconstruction of Irregular and Small-Sized Objects Based on
Monocular Vision and Line Laser
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Abstract; Aiming at 3D reconstruction for irregular and small-sized objects, a 3D reconstruction method based on mo-
nocular vision and rotating line laser is proposed, which uses Zhang’s calibration method to calculate the intrinsic and extrinsic
parameters of the camera and complete the calibration of the camera. The total least squares method is used to fit the plane e-
quation of line laser plane under the camera coordinate system to complete the calibration of optical plane. Using weighted
least squares method to solve the rotation axis equation of an object during rotation and achieve the calibration of rotating ax-
is; Using a monocular camera to sample line laser images on a rotating object, the Gaussian filter and centre of gravity meth-
ods are used to achieve the center line coordinates of the laser lines. Based on the system calibration results, the 3D point
cloud of the object is calculated. 3D point cloud data are reduced and smoothed by down-sampling and mixed-sampling algo-
rithms, and using Delaunary growing algorithm to curve point clouds for 3D reconstruction of the object. Taking a certain
lens as the test object, a 3D reconstruction experiment is conducted. and the radius of the obtained reconstruction model is
measured. Experimental results show that the average error of outer profile radius is less than 0. 5 mm, with a maximum er-
ror of less than 1. 0 mm and a standard deviation of less than 0. 7 mm, which proves that the 3D reconstruction method is fea-
sible and generic under certain precision requirements.
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