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Refined 3D reconstruction of point cloud complex surface
with improved Crust algorithm

ZHANG Qian,WANG Jian,QI Zhi-yu, WANG Zheng-hui
(College of Geodesy and Geomatics,Shandong University of Science and Technology , Qingdao 266590, China)

Abstract ; Aiming at the problems that the Crust algorithm based on Delaunay triangulation is not smooth enough ,time-con-
suming,and has low accuracy when reconstructing complex surfaces from laser and image point clouds,an improved 3D
point cloud reconstruction method is proposed. Firstly,the voxel barycentric near feature point algorithm is used for down-
sampling. After that,the moving least squares algorithm is used to fit the function and determine the quadratic basis function
and Gaussian weight function to complete the data smoothing and optimization. Then ,the Crust algorithm based on the adap-
tive extrinsic circle Delaunay triangulation method is used to reconstruct the coarse triangular mesh. Finally , the ratio of the
outer radius of the tetrahedron to the shortest side length of the tetrahedron is used to eliminate the unqualified tetrahedron
and complete the reconstruction and optimization of the model. The experimental results show that this method can reduce
the time of holes and reconstruction,and build a smooth 3D model with more accurate topology of point cloud.
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Fig. 3 Schematic diagram of adaptive peripheral circle
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Tab. 1 Time consuming comparison of four algorithms
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Fig. 6 3D reconstruction results of sculpture 1
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Fig. 8 Deviation chromatogram
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Tab. 2 Model accuracy analysis of sculpture 1

GRS R 228 B9/ mm - H i 22 1 85/ mm FRUEMR 25/ mm KRR/ mm
HEL/NCRZS 3. 64 1.25 0. 89 0. 86
G Tis AENIN 3.47 0.96 0.77 0.68
55 Crust B3 3.02 0.78 0. 64 0. 46
PN R 1.62 0. 61 0.34 0.35

®3 BEH2EARE N
Tab. 3 Model accuracy analysis of sculpture 2

R/ B RAm 2B/ mm SE R 22 1 B/ mm FRUfEfR 22/ mm By iR 2%/ mm
HELVNGRES 2.94 0.76 0.75 0.88
e T AR 2.18 0.59 0. 68 0.71
{45 Crust B3 1.81 0.43 0.52 0.56
ARSI 1.02 0.31 0.36 0.28
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