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Abstract This study proposes an efficient algorithm for an implicit reconstruction of point cloud data. First, the
algorithm quickly interpolates the point cloud data with low resolution and low precision on the basis of the
traditional radial basis function implicit surface reconstruction algorithm and then interpolates the point cloud data
with high resolution and low precision using trilinear interpolation. Finally, the proposed algorithm determines the
area near the zero level set of the point cloud data according to the Euclidean distance, and only for the points within
the area, the point cloud date are denoised by statistical filtering algorithm. Compared with the traditional method,
this algorithm can not only ensure the accuracy of surface reconstruction but also reduce the calculation time. This
algorithm achieves the similar accuracy to that of the traditional method and a reduction in the operation time by

63.21% in the surface reconstruction experiment of the head point cloud data.
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Table 1 Interpolation operation time of point cloud data selected in experiment

Number of Number of trilinear

Point  Sampling

Time spent Total

Total number RBF interpolation

doud  interval RBF interpolation interpolation of points time /s on trilinear  interpolation
points points interpolation /s time /s
1 42260 0 44373 50. 1784 0 50. 1780
Face 2 21120 39352 62585 6. 7663 0.0709 6.8372
4 10560 47493 60166 2.2115 0.0739 2.2854
1 3536 0 5164 14. 6615 0 14. 6615
Head 2 1768 3877 7273 6. 2975 0.0172 6.3147
4 884 4479 6991 5.3746 0.0183 5.3929
1 4120 0 5991 111. 2606 0 111. 2606
Bunny 2 2051 4499 8439 15. 2753 0. 1451 15. 5508
4 1026 5196 8111 5.0470 0.2410 5.4304
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Fig. 6 Head point cloud reconstruction results contrast. (a)(c) Reconstruction result of method in Ref. [6];

(b)(d) reconstruction result when interval step size of algorithm in this paper is set to 6
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Fig. 7 Comparison of head point cloud interpolation results in scatter plots. (a) Interpolation result of original RBF

algorithm; (b) interpolation result of algorithm in this paper
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Ref.[6]. (a) Interpolation result of facial point
cloud data; (b) reconstruction result of facial
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Fig. 9 Interpolation and reconstruction results of the
proposed algorithm. (a) Interpolation result of the
proposed algorithm; (b) surface reconstruction
result of algorithm in this paper; (c¢) local

magnification of facial point cloud surface

reconstruction result; (d) surface reconstruction
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