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Highly precise measurement of small industrial partsbased on
point cloud processing

Zhang Xiaodan Shan Yanhu Chu Chengqun
(School of Instrument and Elcctronics, North University of China, Taiyuan 030051, China)

Abstract: In order to meet the requirement of micron scale measurement for many small industrial parts, a measuring
method combining point cloud multiple filtering and plane fitting was proposed. A 3D line laser sensor was used to
obtain the point cloud model of the regular triangular prism, which was parallel to the upper and lower plancs, and the
point cloud modecl was translerred to the computer [or processing, Firstly, the noisc and outlicrs were removed by
statistical [iltering. Sccondly, the number of point clouds is reduced by voxel [iltering and down-sampling. Then the
upper and lower surlaces of the workpicce point cloud arc scparated by straight-through [iltering. Then, the point
clouds on the upper and lower surfaces arc [itted with the planc equation by RANSAC algorithm. Finally, the distance
between the upper and lower plancs is calculated as the height information of the mecasurced workpicce. The height
mecasurcd by this method is compared with that measured by lascr triangulation. The results show that the accuracy of
this mcthod is improved by 72. 33%. At the same time, [or dillcrent point cloud densities, the proposed method is used
to measurc, and the measurement crror is minimum when the side length of the voxel cube in the sample is 15 cm
(when the number of point clouds is reduced by 98.3%), and the minimum can rcach 5.1 pm. This mcthod greatly
improves the measuring accuracy ol workpicee and can be widely used in industrial mcasurement.

Keywords: lascr triangulation; point cloud statistical [iltering; point cloud voxel [iltering; point cloud passthrough

[iltering ; point cloud planc [itting; workpicce measurement
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