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STL Surface Mesh Reconstruction Algorithm Based on 2 Dimensional Manifolds
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Abstract: As 3D data scanning and rapid prototyping manufacturing standard in fact, STL (stereo lithography) is widely used in
entertainment, manufacturing, Internet and other fields. Along with the 3D model is more and more complex, the data quantity of the 3D
model is more and more large. It is difficult to get the complete topological relations quickly from the STL file, and it exists a large
amount of redundant information in STL files, the two defects restrict the further optimization of processing and application of the STL
mesh model. For these reasons, it is need to reconstruct the mesh of STL model. Based on 2-dimensional manifold model of STL
triangular surface mesh, a fast mesh reconstruction method is proposed in this paper. Mainly using the saturated vertex deletion in the
reconstruction process, in order to reduce the number of vertices which needed to be compared, and combined with the correlation of STL
file data to improve the efficiency of vertex search and comparison. For a non-closed surface mesh, the algorithm to improve the

efficiency of surface mesh reconstruction at the same time, also can effectively extract the boundary information of the surface mesh

« HERTH: HEK HARRAIEG(11571293); IR A+ = 1075 £l SEH % TP BORE(20151IM05)
Foundation item: National Natural Science Foundation of China (11571293); Open Project of Key Laboratory of Hu’nan Province
in 12th Five-Year Plan (2015IM05)
WA ] 2016-09-28; &SRS []: 2016-11-11; KA BFA]: 2016-11-28; jos 754k H iR []: 2017-03-24
CNKI M 484056 i fi: 2017-03-24 17:52:13, http://kns.cnki.net/kems/detail/11.2560.TP.20170324.1752.016.html



MRIE ST 2 A6 STL o MAAE & Bk 3359

model. In addition, the reconstruction of the surface mesh data file is greatly reduces the storage space, and is effectively reduces the
redundant data. Experimental results show that the efficiency and robustness of the algorithm in this paper.

Key words: 2-dimensional manifold; STL file; triangular surface mesh; mesh reconstruction; data correlation
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Solid

facet normal 4.0213842¢-001 9.0815002¢-001 1.1639693¢-001
outer loop
vertex 1.0915299e+001 1.1778202e+001 1.0490475e+001
vertex 1.0829356e+001 1.1819937¢+001 1.0461781e+001
vertex 1.0684040e+001 1.1879385e+001 1.0500000e+001
endloop
endfacet
EndSolid
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