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Extracting Geometric Features and Calculating Parameters for
Three-Dimensional Reconstruction Surface

GUO Shengwei, ZHANG Xiuhua, FAN Yan ,DENG Zheyu
School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: Extraction of surface feature and error analysis is an important step for accurate measurement of three-
dimensional (3D) reconstruction. A method for extracting the surface feature and computing the parameter of 3D
reconslruction was proposed. Here we used the STL file to extract and import the point cloud data for the 3D
reconstructed object, thus we obtained the point cloud data of 3D reconstructed object, and generated point
cloud data of the computer aided design CAD model surface by iteration. Then we extracted the geometric
features of the reconstructed object and the CAD model, and computed the feature values of geometric parameter
such as roughness, parallelism and flatness to compare and analyze the errors. Finally, the result was fed back
to the processing of 3D reconstruction.It demonstrates that the proposed algorithm has good effects in extracting
surface feature and analyzing the errors of 3D reconstruction.
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Fig. 2 CAD (a) and reconstruction (b) model of the object
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Tab.1 Evaluation of the surface parameters of the reconstruction object

surface number

parameter 1 2 3 4 5
roughness R,/ mm 1.0113 0.973 4 1.7922 1.066 0 0.914 5
standard deviation s / mm 0.565 0 0.7227 1.063 5 0.721 8 0.3337
flatness /// mm 4.0302 3.580 4 6.507 0 3.8104 5.901 4
parallelism // / mm 1.5882 1.897 5 29020 2.0189 1.5539
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