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A Surface Reconstruction Method from Contours Based on
Dividing Virtual Belt

Choi, Young Kyu' - Lee, Seung-ha”

ABSTRACT

This paper addresses a new technique for constructing surface model from a set of wire-frame contours. The most difficult problem of
this technique, called contour triangulation, arises when there are many branches on the surface, and causes lots of ambiguities in surface
definition process. In this paper, the branching problem is reduced as the surface reconstruction from a set of virtual belts and virtual
canyons. To tile the virtual belts, a divide-and-conquer strategy based tiling technique, called the BPA algorithm, is adopted. The virtual
canyons are covered naturally by an iterative convex removal algorithm with addition of a center vertex for each hranching surface.
Compared with most of the previous works reducing the multiple branching problem into a set of tiling problems between contours, our
method can handle the problem more easily by transforming it into more simple topology, the virtual belt and the virtual canyon.
Furthermore, the proposed method does not involve any set of complicated criteria, and provides a simple and robust algorithm for surface

triangulation. The result shows that our method works well even though there are many complicated hranches in the object.

Key Words : Surface Reconstruction, Contour Triangulation, Branching Problem, Surface Rendering
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Procedure Sharp_Convex_Vertex_Removal
VR
1. ch2d pel 2& HE o sl
1.1 9,7t 85 Y& (convex vertex)0|
Ly (v;) =dist (v, 10,4 1)
1.2 v;7t 25 FHOl otH (concave vertex)
Ldi.st (Ui ) AR
13 v;8 Ly (v;)5 71 2422 3tod Priority Queued
S5 (do[7} 22 M)
/A& ol Convex Vertex M7 A
2. Priority Queue®! #chE™ v . & HH(pop)

3. mEZEZ YA
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11 >
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6. ZE MFo| 2= A wWintX| goto step 2.
// Convex Polygon Triangulation
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(a) original contours (b) MSA (¢) BPA

(32! 16) BPASF Z|ChAm L2[F(MSA)Q| HlI

(c) Mgt o] 201 el (@ 1212 2I1Mel 2 0

(a2 13) 3% 27| 81

(32l 17) Pelvis ©IOJE

(E 1) 4y 23

- - ‘\,.’ Data . Input Contour Output Surface
5 #sections | #contours | #vertices |#vertices |#triangles
Double 5 8 385 388 654
] multiple3 4 8 347 348 528
Sopp vt multiple5 | 2 6 46 | 147 | 16
® hip joint 14 38 926 964 1737
(33 14) 53 =7| Sad Pelvis 16 51 1850 | 1905 | 3741
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