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Abstract: Using an adaptive segment technique, a topological complex 3D surface can be developed into its
corresponding 2D pattern. Firstly, triangular facet model is used to present a complex surface, and its quasi-rulings
are computed. Secondly, the 3D surface is adaptively segmented based on its quasi-ruling. Finally, each segment is
flatted into 2D pattern. This development algorithm can be directly used to computer aided design or texture
mapping. It can be also applied to post-process in practical industrial modeling.
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(a) A T-furcate surface (b) Quasi-Rulings (c) Three pieces of 2D pattern of a T-furcate surface
(right two pieces are zoomed in)
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Fig.2 Development of a 7-furcate surface
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Table 1 Computational results

&1 LR

Vertex Triangles 2D pattern Surface E

Ex number - number e Used & Used & Algorithm run-time (s)
I 458 576 1 0.01 0.9 1.5 0.3
11 1791 2 308 3 65.81 0.9 1.5 0.8
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