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Algorithm of Rapid Volume Calculation Based on Scattered Point Cloud
HU Xiao-tong, TAO Sen-bai

(College of Computer Science and Information Engineering, Tianjin University of Science & Technology,
Tianjin 300222 ,China)

Abstract: Visual volume calculation in 3D space basically is based on mesh model nowadays which is constructed from
scattered point cloud. It exposes inferiority like huge calculation and low speed when volume is needed only. According to
that,an algorithm of rapid volume calculation was proposed. First,the convex hull of point cloud was subdivided into
tetrahedron with improved incremental Delaunay triangulation. Second, fitting quadric surface and MST of points with KNN
were calculated to get normal vectors. Third,those tetrahedron in vitro were removed by using normal vectors. Finally,all
tetrahedron’s volume were added up to get object’s volume. Experimental results show that this method can improve
efficiency greatly compared with common methods and keep precision of volume calculation.
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Fig.3 Ultimate normal vectors of milk cow point cloud
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Fig.4 Schematic of tetrahedron removing
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