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A Band Partitioning Algorithm for Contour Triangulation
Young-Kyu Choi' - Tai-Hoon Cha''

ABSTRACT

The swrface reconstruction problem from a sel o wire- frame cortours 15 very important m diverse fields such as medical
wnaging or computer animabion. In this paper, a surface triangulalion method is proposed for solving the problem. Generally,
many optiunal wangwabion techmques suffer irom the large compulation time bul hewisbie appreaches may produce very
unnatural swface when contours are widely different in shape. To compensale (he disadvanlages of these approaches, we
propose a new heunstic triangulation method wiich neralively decomposes the surface generation problem from a band {a
pair of vertices cham) mto two subproblems from two sub-bands. Generally, conventional greedy heunstic contour
triangulation algorithm, suffer from Lhe drastic emor propagaton curing surface modeling when the adjacent contours are
different 1n shape Cur diwide-and-conguer algerithm, called band partitiomng algonthm, processes eccentric parls of 1he
contours fust with more glebal imlormaton Consequenlly, Lhe resultmg Tacet model becomes more stable and natural even
though the shapes are widely cifferenl An inleresting property of owr method 1s that  supports multi-resolution capahlicy
in surface modeling Ume. Accordmg to expernments, it 15 proved w be very robust and eflicienl in many applcations
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4 glof AFe] 2R W HEe] YHHE 7 = riedin
maze] =7 g4 Fen, 97 wehydeld Phong
Wy 5g AR dviy S, g REW S L SAHdzte] 2 MM 2H|(Tiling Problem)
£ FHgsle] azhzle] 379 gakg el d 5 gl
the el dvk ofeld A4 HEEd 9@ ¥ 54 steld] dEdel AREYU VFD He) 3=
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{3 1) Algorithm SurfaceByIBP

Algorithm SurfaceByIBP
Input: An upper conlour C, of m1 vertices {uy, 2y, .+,

#,—1}, and a lower eonlour C, of n vertices

(g, 00, .+ )

Ourput: A surface palch list TLIST which contains the
idangular  surface iles  approximatmg  surfaces
between €, and C,.

Begin

[0] Initialization Step TLIST = ¢, BSiack — @,
(1] Intpal Parthion: (C,, C,) = B2
(2] Push irulial band B." into BStack,
[3] while BSfack 15 not empty Do
[3.11 Pop a hand B from stack.
[B21I (/— ¢ == Q) then while { /— % > 0) Do
ta) TLIST «— v, 4 tteay?
) k= kt1
[33] Elsc il { {—4% == 0), then winle { 7—¢ > () Do
{a) TLIST — {w, 24, v,417
b i=itl
[34A Else f ((;—¢ == 1) and { /—%k == 1)}, then
(a] Il dist(w, v} > disk vy
then TLIST < 1< uy, wg, 0,0,4 0, 2y, 205 1
(B else TLIST «— {{v, up upr Lv, w00 )

[35] Else
{a) Partition the bind using the procedure Paréition.

B ey, {B Hy ity B ie,,,:n]

bty Lt Vo My
() Posh BL» and By mto BStack,
End Wlule
4] Retmm TLIST.
End

]

AarE dxEEe] ARl BgEE A& e
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gh, 23ell A At A e dsjAe By H
oh gk o] WHE YFE AEE WEEe] wH 7
el ARDE ol &t AWE AL 0 F(sequen-
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CE 27 Procedure Partition

Procedurc Fartition

il

Input: A band Bi.'“:, where 1< and k<l
Outpul. Two sub-hand of B/ ( By and By
partihoned by the span w,u,.

Begin
[1] Find lwo candidates of the first partinon
vertex using maximum deviation crileria
[L1] Bind  #pee such that dsil o, G, =
MAX
HETS]
[1.2] Fmd um“ such that disi . )=

(disiCe | v} holds.

M}'(! {dez( 2,, iyin} holds

(2) If  dlist tfppmy - W02t} ¥ disK vy, w0y, then
[21] #,= 2
[22] Find w, such lhat dwi(o,, 1e,) =

zg@ ; ldiste, u) bolds,
[3] Eise
Lz]] Vp™ Vi, :

[2.2] Find #, such that distu,, «,) =

kffiz (s Uy, Uﬂ)} holds,

[4] Partition the original band using w2, -
Bmm :>Bmu, B ",

7, PR = e

[4] Return B and B ")
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(¢! rendering image al (b

(3 7) Hip Joint data
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(b} surface patch modsl

{c] rendermg image m‘ (h)

(32! 8) Pelvis data

(F 3 Hip Jointet Palvis &8 Z3}

i Number of lotal shces 14
i Mumber of (otal verlices 976
Hip Mumber of surlace palchesttiangle) 1747
Jomt |1 2|3]4]|5]|6|7|8]9]10|11]12]13
O 1234756 |7{8|9]|1¢]|11]12
123122 144] 173 158[ 147|142 | 135{127| 132| 130|112|102
Number of total shces 3B
Pelvig | Mumber of total verlices 1050
Mumber of surface palches(lriangle) 1977
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{c) devialion hresheld = 2

Pt
{h} devlation threshald = 1

R
(d) deviatien thresheld = 3

2] Multi-resolution 544

{E 4> Sphere data &M@ 2t

Number of MNumber of | Number of
cmginal Devialion | vertices m | triangular
& threshold surface surface
vertices
model patches
Spherel 5168 773 1496
Sphere? 5158 339 36
Sphere3 5158 213 384
7.2 B
2 2R 53 ¥ (wire-[rame contour) 2.2 X
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