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Tablel Comparison among the related algorithms for topology reconstruction
1
Algorithm ! , , -
Characteristic Hoppe's Guo’'s Amenta’'s Wang Qing's Ours
If fitting given points No Yes Yes Yes Yes
If result is optimal No Yes Yes Yes Yes
If multiple surfaces allowed No Yes Yes Yes Yes
If trimed surface allowed Yes Yes No Yes Yes
If non-orientable surface allowed No No No Yes Yes
If sampling density required Yes No No No Yes
If variable sampling density allowed Yes No Yes Yes Yes
If adjacent points number required Yes No No Yes No
If user interaction required No Yes No No No
Algorithm complexity O(N?) O(N?) O(N?) O(N?) O(Nlog*¥N)
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Fig.6 Unorganized points vs. topology
reconstruction from a Mobius
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Fig.7 Unorganized points vs. topology
reconstruction from a saddle

Fig.8 Sampling hole vs. reconstruction hole
from a clown cap surface
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Fig.9 Unorganized points vs. topology reconstruction from two surfaces
9
Table2 Runtime of Joe's algorithm
2 Joe
N T(s) 100000T/N? 10000T/(Nlog®N) 10000T/(Nlog®N) 10000T/(NlogN)
10 0.001 876 1.876 000 1.876 000 1.876 000 1.876 000
100 0.040 007 0.400 070 1.000 175 1.414 461 2.000 350
1000 0.623 941 0.062 394 0.693 268 1.200 775 2.079 803
2000 1.365 243 0.034 353 0.626 442 1.138 166 2.067 905
3000 2.172 707 0.024 141 0.599 019 1.116 992 2.082 860
4000 3.147 942 0.019 675 0.606 548 1151172 2.184 821
5000 4.046 835 0.016 187 0.591 540 1.137 691 2.188 087
6 000 4.966 397 0.013 796 0.579 871 1.127 123 2.190 841
7000 6.172 358 0.012 597 0.596 401 1.169 478 2.293 220
8 000 7.070 689 0.011 048 0.580 169 1.146 196 2.264 452
9000 8.025 443 0.009 908 0.570 295 1.134 048 2.255 086
10 000 9.116 534 0.009 117 0.569 783 1.139 567 2.279 134
4
1) : :
) ,
(2) “ ,
Delaunay
3 Joe Delaunay
, , O(Nlog¥?N).
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An Algorithm for Topology Reconstruction from Unorganized Points Based on
L ocal Flatness of Surface*
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Abstract: An algorithm for topology reconstruction is promoted that takes as input an unorganized set of points
with known density and carries out as output simplicial surfaces. This algorithm uses the local flatness of surface,
searches the local reconstruction for every point from the 3D Delaunay triangulation, and from the union of such
locale reconstruction, carries out corresponding manifolds by deleting incompatible triangles. With an optimizing
surface triangulation as result, this algorithm is suitable for surfaces of arbitrary topology, including nonorientable
ones, hence can be applicable to visualization in scientific computing, sculpture surface modeling, and reverse
engineering.
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