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Parametric fitting algorithm for cuboid based on robust corner extraction
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Abstract: The cuboid primitive fitting is a typical problem of 3D point cloud geometric fitting, which is widely used in practical scenes,
such as 3D reconstruction, reverse engineering and industrial 3D measurement. In practical applications, it is usually impossible to
obtain complete cuboid point cloud data due to occlusion and equipment blind area, which makes it difficult to accurately fit cuboid
structure in modeling or measurement. To solve this problem, this article proposes a cuboid parameterized fitting method which combines
plane-fitting projection segmentation and incomplete plane vertical angle detection, and realizes the cuboid parameterized fitting. Firstly,
the plane point cloud with strong contour information is obtained by the plane fitting projection segmentation algorithm. Then, the
detection algorithm of incomplete plane vertical angle is designed to fit the real corner points of cuboids. Finally, the non-coplanar four-
point method is used to calculate and complete the incomplete corner points of cuboids to obtain the complete cuboid parameter
information. Experiments show that the proposed method can accurately detect and complete cuboid corner point information and plane
parameter information in all kinds of situations. The accuracy rate and recall rate of corner point are both 100% , and the average error is
only 1.204x107* m. The proposed method can achieve accurate cuboid parameterization fitting.
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Fig. 1  Effect of the plane fitting projection
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Table 3 Analysis of point cloud fitting results of incomplete cuboid structure

S ik [ERAPEeR BRI BRERIE DL 1 BREREBL 2 BRERIEOL 3 ¥iE
SPTHIAE IR 100 100 100 100 100
AER/ % 3D-Harris 100 100 100 100 100
A SCHE: 100 100 100 100 100 100
SPTHIAE S 0 12.5 100 100 12.5 45
HIER/ % 3D-Harris 0 25 50 50 12.5 27.5
ES @RS 100 100 100 100 100 100
STHIAE 2.2x107° 7.5x107° 5.1x107° 5.4x107° 0. 000 1
PR/ em 3D-Harris 0.158 5 0.132 1 0.121 4 0.116 3 0.209 2
ES SRS 0.160 0 0.054 8 3.8x107° 6.0x107° 0.765 4 0.235 4
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Fig. 9  Point cloud fitting effect of actual scene
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Table 4 Analysis of fitting results of actual scene point cloud data
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