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The 3D Reconstruction Algorithm of Outlines Based on the Locally Greatest Volume
LIU Gang, YUAN Jiwu, LI Lei, WANG Weigiang
(Qingdao Institute of Safety Engineering, SINOPEC, Qingdao,Shandong 266071, China)

Abstract; The paper introduced a tiling algorithm of outlines taking the locally greatest volume as a constraint condi-
tion. Taking every connection of vertexes in outlines up and down which make the maximum contribution to the
whole volume as a condition,and the operation values of crossed products of corresponding segments in outlines as a
basis, the algorithm takes the outside segment as tiling segment believing that the segment is the outside one of the
body in likely two spans to be connected and,at last,completing all tiling tasks of outlines.

Key words: 3D reconstruction; the locally greatest volume; outline; tiling algorithm; crossed products

VF 2252 BT 5 YA R 0 A 10 35 R0 £ 5 iy 2R 2 S A 0 U0 AR B A 9 SR TR
Ml T3~ SR P M AT s M 5 45 % A R A . A T A% A ) Tk AR A ) R R TR 2 ) AT
FE A B R A X S B A AR R G B TERRAE L R S MR TR A Y R A AR 2 R a0 B R AL
Py SRR IR A5 o HLvh T TR A RO ) 4R MR R R S T T T e —

S T B R AR ) = 2T A R o RS 2 DA AR [ R D A R B 1) AL X [R) AU S T) R LA K it T
WA IR o Hrp SR = A T TR 1 G B T AE . AW S AE 43 BT G B BF B B A I B A P e
ARAYHEA F 3 R — b LR AR B R R 2 R A R AR SR R R B

1 3R 2 it 45 B A 0 R 4 ik

B PI A B4 10 LA — R b TR R B SN 35 PooPrvees o Pt Qo Qe s Qe
USROG b3 TSR U] T 2 B e ok AR B X M AR SRR Z B I L3RR . Bt PP B QQ 1 R
NEEERA LB, WA 1 PR LB BRI b — RS N R L R BN R AR — SRR
2B LA RO 12 2k B P S e 5 RH A 8 S 2 ) — UM B P BEES BE A B — > = TR PR O SRR = AT T
P B B U 23 S R DA A 1 R A B B L S BV A R ke T A = A T R AR I — AR S LR B =
SR AS LR AR A AR R R

[ |

KR EH:2011-01-07

TEER X WIQ978—) B il bR g A, By B TR0, 322 D= g 00 300 S 4% AR 1B 81 42 Ak 34 45 7 T 1 T 5
E-mail:1g6121(@163. com.



Iﬂﬁﬂﬁﬁﬁ 50 %305 38 Vol.30 No.3
%*@ 2011 &£ 6 A Jun.2011

Fuchs™ & i1, HAT W 2 T4 3 A AR = iy T o
FEEA RGN .

D) d— AR L 4 B A5 1T HL R BEAE — 4
AR=fmE . R VT RREL A A m
AHn AR BB A A BB = 2 R T AR RURE
Tmtn NHEA=AMA .

2) JR — A B R AR I — AR = A R O e B
S D) 5 B T L AN O — > AR = A T A A
i3 e

3) 4% Z AN FL i H L 1 REKZENEFAREREE

Fuchs 5546 LR ZE =M A E S F 0] Fig. 1 The sketch of the rationale for outline reconstructions

SZWIB AR . 5 UL AR I R T LA 2R AR G .

2 HANREBLHEEAR

TEARZ (1 0] B2 32 R AL 4 b, Fuchs 555 PO AR 7 v R i a2 vl 9232 26107, I8 1 Ak B b 2 7 747 1
(10 % JB 2 22 T A 4 R i B /N . Kepple 280 ) J2: LA - 47 1 1 A9 8 86 2k =2 [0] 322 2 A A 1) 26 1l O )
PRBUR K AE AL A . L P IR IR e — A 1) [ v 4R — 2% e D B A% Je DI B A8 7 9 2 1) 2 o

TS X T A AEARL P AR G B 8 2 — M T LA B — ARG B 45 R A0 R TC IR WP — P Oy R TR A R R
SR W AR A, O LR K R AR

J& A, Christiansen 555 $& T — FlUR 3#8 19 Jg % =X 07
W TR R SR R B s B A 3 = A0 . H RTR
P9 Jeg 50 ) 5 L U A 5 S X s L ) A T 3 L R A R 3
. Hod R E Xt A2k i Christiansen 255 48 1, 2 A %
SR A WA B R = . KRS T
B 24 B0 R B KN R IR M I B s S5O AR B (H AR N

SR LT % I AN B (8] 2) . Ganapathy 251 42
HT R FH A AP B B 2R TR 4B i 0k AT 0 R R 0 PR B
Cook %517 41t ] FH 48 J80 42 R K a5 vh o0 O 1) ) B A T
KM s = R AL DT . AR T A R AR DT L i
K IETHE /N X T A UM B g i R 4R 0BT J2 56 B 2R R 5 15 BN B Ar i 45 2R

Kehtarnavaz* ff T4 t T 48 B 5 AR 40052 68 61 %4 7 4010 B8R J5 3 Sinelair™® 1 Choft™ s i JiI T
X — AR, Fix MR T — Bl 2 A HE SR — X — (0 43 BEAR B )5 i . Marsafen 000 SR A4 BE S 80 AN
Nurbs [ ik 80 F1 & 3R MW .

55—l S5 £ B A D7 k2 R P 4 DG R SELARL R T v — AN B b A A — A A A S — AR
BT LR L AR b AR B — S A DT, 2 A X R R R LR AR R L 1 R [ 7 B AT AR VT
— ol gt PR AR VL JC 0 7 2 R S DL AR R T I AT i O R R — e T e R B AL B A
JER VG e 7 ¥ .

R B BT LR DR O AR A G B s R BB LR UE A T A B B0 R BE AT 20T B A L DR T T AR A S
WA R AT 0B TR . AR TR T R B R B B SR TR TR R & ik R DL B R B A B —

(b)

B2 BHEREXEEHZEEEIRERER

Fig. 2 The sketch of the locally greatest volume
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Tab.1 The parameters of appraising the quality of triangulated grids
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Tab. 2 Comparisons among the experimental results in triangulated grids constructions

with three different outline tiling algorithms
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Fig. 6 The sketch of results with three different outline tiling algorithms
LESe &
[1]MEYERS D,SKINNER S,SLOANI K. Surfaces from contours[ J]. ACM Transactions on Graphics,1992,11(3):228-258.
(2B F %, Z f 3359 TAARIM]. 67 # 4 K5 H iRk, 1999.
[3]JFUCHS H,KEDEM Z M,USELTON S P. Optimal surface reconstruction from planar contour[ J]. Communication of the
ACM,1977,20(10) :693-702.
[4 JKEPPEL E. Approximating complex surfaces by triangulation of contour lines[ J]. IBM Journal of Research Development,
1975,19(1) :2-11.
[5]JCHRISTIANSEN H N,SEDERHERG T W. Conversion of complex contour line definitions into polygonal element mosaics
[J]. Computer Graphics,1978,12(2):187-192.
[6]GANAPATHY S.DENNEHY T G. A new general triangulation method for planar contours[J]. Computer Graphics,1982,
16(3):69-75.
[7]JCOOK L T,DWYER S A. Three display system for diagnostic imaging application[ J]. IEEE Computer Graphics and Appli-
cations, 1983,3(4) :345-348.
[8]JKEHTARNAVAZ N A. Syntactic/semantic technique for surface reconstruction from cross-sectional contours[J]. Graphical
Models and Image Processing,1988,4(2) :399-409.
[9]SINCLAIR B. Complex contour organization for surface reconstruction[J]. Computer & Graphics,1989,13(3).:311-319.
[10JCHOI Y K. Band partitioning algorithm for surface reconstruction from planar contours[J]. Electronics Letters, 1999, 35
(20):1713-1714.
[11]FIX J D. Multiresolution banded refinement to accelerate surface reconstruction from polygons[J]. Computational Geome-
try,1999,13:49-64.
[12]JMARSAFEN A L,DUTTA D. Computational techniques for automatically tilling and skinning branched objects[ J]. Com-
puter Graphics,1999,23:111-126.
[13]JMOSHFEGHI M. Matching of multimodality medical images[J]. Graphical Model and Image Processing,1991,53(3) :53-57.
[4)EH k. Hmis. AN TG Rt R i P A]] A3 FR.1994,22(6):666-671.
GUAN Weiguang, MA Songde. Matching deformed planer contours[ J]. Acta Automatica Sinica,1994,22(6) :666-671.
[1I5]2 XL E. 2B SAF N> ERAEI[M] T . &-F T kg4, 1998,



