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ABSTRACT

A method of isosurface generation using the contour volumetric method is proposed. The
method is useful at detecting thin features of the original shape and also has smooth connectivity
with the mesh. The marching cubes algorithm can create a high quality triangular mesh by using a
high resolution lattice, but it is not easy to handle the large number of faces and vertices. The
wide lattice interval increases the loss of the original shapes, because the algorithm cannot
reconstruct a thinner feature. To detect thin features, contour voxels are introduced. The steps of
the method are: 1) generating a volume model using contour voxels to detect whole of the object,
2) converting the volume model into the mesh by using predefined look up tables, 3) refining the
vertex positions to recover the detailed shape of the object. The performance of interactive
operations displaying the object from a point set is improved by using low resolution meshes

generated by the method.
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Fig.1 Reconstruction of a thin object using Marching
Cubes Algorithm.
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Fig.2 Reconstruction of a thin object using Contour
Volumetric Method.
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Fig.3 Relationship between voxels, lattice points and a
cell
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Fig.4 Face Generation Patterns of contour meshes.
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Fig.6 Contour mesh
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Fig.13 Results of surface reconstruction from a set of
points: (a)from 8° volume model, (b)16% volume
model, (¢)32° volume model, (d)dense mesh.
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Fig.14 Results of the mesh simplification: (a)from 83
volume model, (b)16° volume model, (¢)32? volume
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Table 1 Performance statistics for reconstruction(all time
units are in seconds).

Label [dimension| #faces #vertices time
Fig.12 (a) g 496 | 255 1.9
Fig.12 (b) 16° 2014 | 1041 25
Fig12 (¢)| 32’ 8151 | 4366 45
Fig.12 (d) 69451 | 35947 -
Fig.13 () 8 438 | 221 12.1
Fig.13 (b)| 16 1942 | 977 12.6
Fig.13 ()| 32} 8144 | 4090 14.2
Fig.13 (d) 12946 | 6475 -
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