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Abstract: Surfaces reconstruction from serial section images is a mature research in visualization of medical
imaging. Traditional methods always adopt the process that starts on mesh reconstruction or isosurfaces extraction,
then data simplification. Since the volumetric datasets are huge and segmented. Most of the existing algorithms that
use large in-core data structures might be too large to off-load to disk. In this paper, an algorithm is presented that
has been designed to reconstruct 3D surfaces from huge and segmented volumetric datasets. Approximate mesh can
be reconstructed and simplified layer by layer. And user can control mesh complexity by parameters. Because
memories are used rationally, some surfaces reconstruction from large datasets can work on PC using the algorithm.
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2%, H i CT,MRI B2 PET F#4%. i1 T I 283 4415 S 30 35 4 4k 2 5,4 0 T AT A SURIER B 1
PEARAAE SOF T o] A 32 282 W )= PR A5 el A SR 1 R T AL B AR AT 20 HAE 70 AR TF 4R EAT BF L. &8
i 20 ZLAEMIWFTTRIIT K, 5 45 H V2 850CR AN (0 B39 (0 B 5 80 46 1 et 75 380 A — 4 TR 5ol ok 4, v
SR Ak B (1 A et SR A AR (R AR 22 A o ) 3 R v 2 BRLA o ST P A7 AN B8 17 2% 1 AR S R TN
e 8502 a0 £ PR DA i 225 ) PN 58 B 200 B0 1) 4 2 40 00 1 AR v B s A AT SR I R 22 S RIS B 1K)
Fm.

AT RRAY R 77 355K 53 8 2 — i Pl 45 e 470 Bt ot i DRB0RT BA 43 kg 9 DR 288 < T o 4 11 v 3 R 0 T
B 10 o T S R T ol s A AN A e B A 30 S 1 R A e R kAR
S ST AT ik 5 v PR B R e 1) K I G 2R, T LR X A2 A T T 256 4k 35 1 I T B, B S B SRORE T ko
PG 7 B T 2B 18 9 000 2 8] K1) 23 e — AN AN /N B 57 05 A 2 ARLT 4 T 0 46 v 482 %) SR V6 PR 000 A TR) 2 1R T 4
{E T [ 41 U Marching Cubes(MC)5 12 i J2 L rp f52 9 52 10y 2 ThT 9.

A SCAG - v I Ak B ) B 2 2o B BE 27 R A0 ) i R B RO R R AR F R s R TR R R
AW G5 H T F V) B SR A — o IR R, T LUK s SR 25K ) 32 B, K s A 1) o b i I AR
B T B2 R G5 H (segment )42 — L8 8 U B AUMEL BT AAE X LR 15 MC 5005 — KK segment {EIA K
ST LR T A 1,10 RSN A A AN — A segment 18, B %44 25 A 0 JE 76 % segment {E 6 B [ 62 2% 2 47
W T P R AR — AN EEFA LGN segment {i), 1% 2 23 R T AT LUE 1E A& B B H 1% segment {E 144 %
) RT DL THT PR B A SR A5/ TR SRL P A7 T LR 4, 3 vT DL A3 B LR T T A BRI AN TR B T
A A B i 850 A 5 ) R SRR B FE A AR T O A T R AN TR

70 = 2 i 1 g v, SRR T e 2 R UK. B T OPENGL 8 K ) D 8 & = #A v 7E OPENGL ' ff) i
BCPE 3B SR = AR A% SR e s =B SR T AR S P SR IR 2 = 0 A (R 3R 7 2. el T AR SO IR 5100 v o R
A v, L EH T TR e B 2 A R L T /N NI B S ) B S T DL, I A T A R T Y I
2 AR SCHR R S AR T D ()

1 #HxI1E

R T IR B 169 D0 s Al Ak BN AT AT T 4F A T 43 53 S T << i 0 110 A B K BBOR R P b 5
W o(1) e Edl 20 ) Bk v T LART A BT VEAC BEL.(2) R Hodl A B ) Hb A AR R AT %% i (down-sampling), it 2 fE
O I 7 VA AT A0 B AR SO 000K S0 SR 3R SR, 2 1 5 B A B AR 77 fik 2% i), SRl i 4 K 23 J= A
LR A5 (0 K8 1 5 A 0T SR RS ol T AR 23 T2 A B R REAR T B 9% 5 A A0 DI MRS 2 B 0 T
FH JR3 8 45 SRR AT A B0 5092 A S 0¥ 90 A S MBS 25 SR B Tarurbin™ 0 Y6 M5 725 45 1 0l A 380 £ 7 5 ) 1
LS Al N YIRFI2 N

DA S35 i Ak BT D) ) UG IR 3 ) 38— SRR /N T S12x5 12, A SCI D) EHG 688 x 720, M43 H 45— = 4
P AT 500K A E. SR (D) 1 tAT 235 5K, 0 FORs B2 20K R 8™ A2 50 2 16 P D) R O 220 30 K9 D)
Jr UG AR 530l DL SCRRT18]). T BLAR G o T — L8 B B 2% 10 B 2 A 0%, 2 DK 25, T4 DA 352 10 vl DL Tl B
= AT R B 2, PO A K AN T 30010 25 S a5 A1 i LA o A i e g DK K B 11 1 2 PR 45 T A R
A AR T R DR A5 R DA 1 TR A SR, T LK B0y S o(1) SR /N 4 R 2) R R il i/
T 1 (3) T By BERARAL T2 (4) TR AR S 15100 (5) B TN tyag i g vl O L e sty
e, /N 10 753208 4 Jd DA 28 R, 0 DR i 2 010 A% SR B, 1 SR 23 V2 A B £ S AR, A D A e LK
R H a8 P SR L3 v (1) (2)(4) IR T R 22 AR AR SR I KIH 05 K R0 B0 1) SRS e, 5 (2) B 2 e 15
.

A 8 1 = 2 i T S B3R, AN R T S ke R S A T A R, A A 5 TR o A ol R 4
e P (10 K0 B 3K T A N B A PR B R LA R N A K AR R TR B AR R
(e R MC SRRl e st 7 e ) gl T, 5 LSRR AR 2 B e ORISR P 4 7 s (i el ) - A
() 777 5 2 DR T4 T A (o ) R 6y 8 o0 9% e B AR, AN BB A P9 A PP A7 0T AN BE HEAT LA () g 6 20 B8, I

© PEBREBALTU bt/ www. jos. org. cn



1450 Journal of Software #RAFFIR  2003,14(8)

17 AN i T 0 Y 05 25 10 8 SRl TRT T DA AR S35 18 4 2 AR B 1) 5 40k, R P 388 )2 T s, BT I 5 4, AR 9 B8 1) 4% 11 1 42
T S A o A A TR SRR A 1 DA R ) B 5 78 20 R P AT B FR) 1A A7 R A 2% SR A B3 B i, T . 2
15 = YE TR AN AT VA IR ARG AT L FH A SCA R Sl B W R PR T Ak L A% 55 7 T

2 HESBEEREE
2.1 HiE#hA

FEVFIR AR SC 1 S92 2 7, 56 U W ST i A % 1) Sl 44
typedef struct TypeVertex

{
MCVector3fv; /=4[] ik, 10, 5% T0 s 1R 2 [A) 7
MCVector3f vy //= 4 i) 5, 1c, 53 T0 A AV 1)
short type; I BEFRRTERAG . B IF ek Bl A
}VERTEX;
typedef struct TypeTriangle
{
int vO,v1,v2; // =01 3 DTk AE TR 22 ) % 51 (index)
}TRIANGLE;
typedef struct TypeMesh
{

long max_vertex; MR R RN E
VERTEX *vertex; /I i 541
Long max_triangle; /=LK RANEL
TRIANGLE *triangle; /= ffi JE 341
' MESH.
F T A B ) ERHE S PR O FE AR T L b B A J e 0 T R A7 i B AIE SRR B AR 4 R R IE
Aiffi s JLART A 140 19X A 0 T 9 7~ AR S 7 2 I 2 32 SR AR 0 2 T s, A T i 4, E 25 10 1 50 A TR e AL 2 (W 3R T
R, I 3 IR AR 7R T 7 S B4 1 TP 28 2 B, 1 SRH AN B 2 [ 3 ) e A TLASAHAS I 308 J2 K 4y
S0 Ak LD A, D5 S TR A A5 A S — 8 AN AT R R - A A SRR 408 199 2 2 42 10 A 1) 0 A% T A A [
f18y 5% i) o7, TRV o), A U I 2 77 A % Bl 0 38 T 7 T R I A o= e ) D 2 O s P 1) 2 5 R TR 82 1R T
SN VR O AT ) — A0 AR AT SR A AR K, B0 DA M MR 2 5, A P 280 R A B R, R A
T2 77 A i R I DA AR SC B2 v ot Bl 37 1 3 045 20 B 20808 2 02— 58 [ AH A8 3840 (1, 3K 4 W DUAR 4T b i e [
I e LR LS 2.5 75
hTHE T UL A L active_mesh SRAE it BF /N SR J2 75 AR BE Y AR 1T mesh & A7 48 12 DGR 4%, )5 35
L [P TRT AN IR K, O 0 A2 e 28 T SR IR W A% o active_mesh A mesh #5552 MESH & (#5045 76 3% 5L w] LUK A SC 1 55
TR IR AR
PR ) 3T LT LA R BRI B4
W 3% A H (mesh extraction). % T F A U] Fr, 3 H 7 38 € 19 segment {1144 2% 10 0T WLTRL % 3L = M40 A
I8 B = A PURS S Ik N active_mesh 1.
W% 6 (mesh smoothing). % active_mesh H [ = A7 0448 IR, 8] 24 1o A TT ot 1) 22 ] AR A, A HG 2 ) AR 4
TELL D UG P A A
I % i ft.(mesh simplification). X} active mesh 91 28 3 Y6 ) = £f1 W4 4% BEAT i AL, B8 75 580 4T O3 AR TE R 11
T B2 Il b B 1) A7 i i
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W 4% 5 I (mesh merge). 44 active_mesh H KP4 43 2 Bl b T PREAY, B4S INdE mesh R #4 K AR
1t active_mesh 4 WA ks 2 KBS IR 23 BB N T — AN Bedli )2 11 AL 2.

X T ) A B 56 HE  mesh A 30 T A 1 T EE S D T A DU A% AR
2.2 MASIHEL

T DAAE: P A5 0 T el B S50 b A A 20 35 1 T R BER 1) 0, ) 4 v B0 AR R A AR R 3 By X e S A A 2
— AP SH R F 2 )R A R AT B R AT 982D S R AN ST R AR R B R A AR B A i TR AR A
LR LA 5 2% (B 1T fig &5 A o 2 0 il T 2 A 40 R ), AN T R AS T3k 8 7 o0, i DAAS e R G 3 B
P, A ST P i BB v L SR TR SRR 138 ) S0 1) 9 S, o AT A 52 4% 1) o TR 40 B AR e b 3K 7R HE SR X
T RANAS ) B B8 2 21 23, R DR IUAS [R) R SRR 2D L b T 00 3 B A S8 A — s JEE B TR AN TR A T B R 2D K
HPE T 0B 7 R AN R R 43 K IR SR A0 TR R AR T SRR 85 158, AT sk 2D 77 /8 S 7 AR A B A X L
P A A M S BT segment {2 FH P 48 58 IO AE IR/ 277 A vh 4R M i B BRI B8 v RS AR 4
segment {B, {H T2 E 1 120 5L/ 77 4,36 2 TR 2 I A segment (524 F 4858 B I /N AL J7 PR EAT W7 X &
)RR TR AT 580 7 2 105 A P DO T, 5 2, JUHE S T 1) 2 Sk PR A = A T 36 = A B I T AU B3R N active_mesh
rh G = A T IR TSV 1) ECA AR AR T AL T PR ) IR A T S R 2 T R S R AR T A bR R (R
PETT 2 W, b3 B Ha 25460 b33 W,
2.3 MEAIR

%} active_mesh " T0 R ECEH I AEAN 55V (RIE A AV ), 0] LUK = A T 02 3k e 10 840 A, S L E AR
A AV Ve Vo b 58 BRI ) 20 2 {AV,, AV, AV, NV R3S BT AR bR 7 K B i i Av*n] F R b A 3
KT

Vi=V+ AV =V),
AV = AV + (AV — 4V),

M-

liV a7 =1
b i=1 v b i
FA1=04,u=0.1).

SV PR TR B8O R R R R 5 2

for (iteration=0;iteration<max_interation;iteration++)

Hep v = AV, A, p AR 0,1 ZIRIEIBUE 54, p FIBUEA — 2 L5 M AR S R KR 1%

for (every vertex in active_mesh)

{

compute new position;
compute new normal;

}
T kS e A M 4e L% 7 3l )2 #E max_interation %% K I LU ¢ W . 76 s Frig B max_
interation ¥ 5,6 IR s ml B T .75 EUE 0H 1452, 26 Y6 AT, 75 18 3% active_mesh H1 5 LN JZIEH 0 A f 46 &
5 RBAE MAS B TE G, P-4 3 8y W 0] AL, 7 1 P A% G T 4% S Bl A0 8 155 200 140 7= A

2.4 MIgREIL

active_mesh 1 ic S IR = #1 PO A% T2 Bz i/ r T AR
TR 23 43 20, 57 LA A AR 41 B2 0] DL R RS TR I R4 T, A’AVA ‘m
XoF A% EAT 17 Ak T TS R B E AR D P 75 (0 N A TR A SO
SRR 2 D075 0 1 “ﬁ - VA“
IR, G T TR AT S, e X active_mesh (175

PUIEAT 42 25,00 N AT 25 ORI AT 25 05 B TR A 1 30— AR AN Fig.1 Edge collapse
B e R
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ViV Vo 3 XN 1) 43 02 { AV, AV .., AV} U E X

T A2 A5 12 U AN ] 25 50K B e A 7 350 U0 1) S 0, T LA o T 25 10 S5, AT 42 i P 4 1) T
RBH active_mesh HH PR IL FE AL — @ AR TAT 2 AL

7EXT active_mesh TS B AL IEAT 20 245, KR active_mesh [ = MATEHAL G — =M A H AT
2% 0, TULK 3K P A T T PR L 88 A SRy — > s, A H R R A
I 2 TT 2 5 AE active_mesh T S04 AP L B UK
AT 25 RN 08T L AR = A TR R iR S 2 i vy 2
R RIS BT A AR,

M AR A I R b, F 2 P AN LK R dodge,

Fig.2 New vertex outside without limit 75 077 £ 5 5 2 R Sy — 2 91 (0 2 3 T 31 52 44 1 4
M2 ABOLRKIRBIH OB g o ). o LR R R I, B R 4 R
SRR T L G 5 8 0
25 MigEIHF

Kb R K active_mesh F KRS RGNS I G 1) A% B mesh L 5T A U (1 A2, 7 A AL B
e A 3 SR AR BE AR X LA S B KR I Bl B R AR active_mesh HIARALZ T, UGS E — A m (H
(m=2) LB G AR HRER segment (R RV, BN m F LU R B — D EEh 2, B 5 a ~5
a+m—1 7 YR SO 3K A B 27 75 (K RS (K030 5 o 20 2R A = {58 a v U0 R 20 077 A (0 /N 5705 AR
AT LR RS R A B = {3 a+m =1 R DL RN ST AR R A RS R OB 2.3 1 R W] R]
LRI 7E active_mesh ™1, F 7 2 HHE 9 W R34 F i B Y X — 20 0 e B AR, O HLES 2.4 745 th fRAIE T

T 1 G AR 2k I 1% m
P4 2 AR AE active mesh 1

R . . Split The triangle strip that merge into total mesh
2Rl it 2 T LLAK
e A TR AL R A T 9 A

Fx— P (I 3 ), 0
Bt AT RAERLRN P =
VLR IIN mesh 19 T 25041 1Y e Lm 12

The triangles remain in active_mesh, will

active_mesh

XX L AR active_mesh H take part in the next slice’s operation
ff) index AI7E mesh 1 index Fig.3 Illustration of mesh merger (the bold line is the boundaries)
FEWE T LUK active_mesh 3 PR IO B CRLSE L 1 0 RS 1) B R Il k)

= A IO R A

A mesh 19 =178, th T T B 4122 3l R Ok B K0 = Ay FE T 2 PR 00w AE T 2L 1K) index A1 AR N RO AZ T4
2R AU AT BRAE I BENSS a+ m BB R B P BEAT AR il I I RT LA A B R ) A
YIRS a+1~5 a+m U7 8 2 BLE (30 0 il B0 m BSR4 P E R R EA T A
SEAE A PR R SRS a+m UL AL INSE T AR ST B R R L JROR RS B IR AU AN
T I 5 B2 2 5 AU I L 7 A 58 TR AT LA B 12 4 00 i T ) B3 S A0 30 5 LA ) i A )2 14
BT R 13 BRI AL
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3 FIFRITE

31 ;£ 4

AR SCAE FH BB 2 17 B2 i 22 M golden standard multimedia WA 529, BLJZ b 847 i) PHOTO & 4% £ 40 Al
SEGMENT KM 3, 2831 TE S B BBk, e 2 U1 R K/ 9 688 x 720, 37 77 4 1) T 2\ A A7 78 508 3 L
P 28 (10 e S5 [n) . Oh T 50 IH AR BTk R AR A0 /N R A A R DR B0 £ 1 D) AT 3 T A AR S AR R A LAY
14 H 64MB N 17,34 &4ty Windows NT 4.0 workstation, [f] I 0L - JT )5 SQL Server, i i #5045 4 52 HU5 45 1)
B T AR, LT I m=2. 18] 4 52 18 i A S0k T 1 A A/ i A 7

Fig.4 Images of cerebellum mesh with different viewpoint
AN IE TRV
FEASE— " A R ASE B ORI B8 ) AN 7] 2 BT A% G SR (B3 T ) MUA SC o3 28 T el S (G000 1) P o B B804 A
fifi i B A O RCR I 5 s, HL AR Sdls Lk 1.

Fig.5 Brain meshes reconstruction with different parameters (parameters detail in table 1)
5 AFEZENEB MR (A SHILE 1)
Table 1 Mesh datasets comparison with different parameters on brain model

R IS ECN KRS & LA

. Vertices number Triangles number
Samplmg Step Evertex dedge R " N B
Algorithm [ Algorithm I Algorithm [ Algorithm II
1 4 1.5 8 164 241 26 688 333012 54 650
2 4 2 8 164 241 26 576 333012 54 422
3 6 2 8 89 180 22200 179 828 45 240
4 8 2 10 58 367 15 575 117 216 31 698

A FERAEE SR ARG SEGTE 1A 2 g 50k (G 11 P i i Bl A7 8 T I ACR

K 6 frs, B AREdE W& 2.
— ‘

e =l

Fig.6  Other models’ meshes (Hyoid Bone, Axis, Cerebellum)
K6 AR (R A HER, N iK)
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Table 2 Mesh datasets comparison between algorithm [ and Il on other models

F2 HE T 1A AR B 1 L AL

. Vertices number Triangles number
Sampling step  &yertex dedge p - - :
Algorithm [ Algorithm II Algorithm [ Algorithm II
Hyoid Bone 1 1.5 4 13 787 929 27 660 1 880
Axis (C-2) 2 1.5 5 20 506 2926 40 900 5934
Cerebellum 1 2 1.5 5 79 065 9938 159 460 20 366
Cerebellum 2 4 1.5 5 27 321 7 825 55292 15972

3.2 HERELE

FEAR SIS m(=2) 2 P BT AR RS AT V5110 P9 A7 K/ B B 22 LA TE AR K/, B B active_mesh 4b
R Z V) R B E,— Mm R, H TR JZ 1) 77 A5 1R TR s AR X B i . SRS 2 0 el e ) 42 ol s g AR R, W7 LA
T PR DR B0 B0 B, e T A4S A1) P90 S T 0 o 0 AL T D T A0, 50 O s S 4 2 Ak g Ak 38 5 M AR K, 5% T
T WU 00 I P IR dleqge 65 TR DO G 7 10 B 7 2 (10380 RS T AN J 57, 0 D0 s 5040 2 1 S i 2 /s R P T LAAS
TR m, RAE K, Syentens Bedge T L BETE N AFEL/N BITHONIL 2650 107 by S0 R 50 4 4D o o o e

NG o (26 B AR T AR B, T T ol ) R R AR K TS 4 5 Rt e ) P A T R A R A
AR K, — M AW LA Ao A SR SR R 56 T 1L 40 0 10 s 22 e S0 1 TR BN 38 T2 T S R IR A, 3 RIT ST o) o 4%
HEAT R4k X FE R A8 5 R M R/ P AF B FH 2, A0 A9 1 B R A0 T B AL 280 0 54T AR SC B FE e K 4 3%
J3 J2 A B R TR IS A ARAIE 5 S 0B AN 2 Y B 405 408 R 28 4 T s 7 A ARSI I e AR B L At A ) #6713 SR,
AL AFETE A — € B 1) R, A2 2 A Al b ey T 2 6 SR R a8 SRS DU 1, T DA R, R A AN

AR ) o R = 0 il T R R T et h B e B A DR LA AT DU R e B R TR
K BT TUART 52 2 e PR A

(@) Hcd a my il m phy T SRA AP A5 A B T A IS 1) A o 42 o P i )

(b) IBH LY R, i, 1B F R AN,

(c) 5 T oAk, 5230,

References:
[1] Baba N, Computer-Aided three-dimensional reconstruction from serial section images. In: Image Analysis in Biology. CRC Press,
1991. 251~270.
[2] Boissonnat JD. Shape reconstruction from planar cross sections. In: Computer Vision, Proceedings of the Graphics and Image.
1988, 44:1~29.
[3] Lorensen NE, Cline HE. Marching cubes: a high resolution 3D surface construction algorithm. Computer Graphics, 1998,21(4):
163~169.
[4] Gabriel T. A signal processing approach to fair surface design. In: Proceedings of the Computer Graphics, Annual Conference
Series. Los Angeles: ACM Press, 1995. 351~358.
[5] De Hamer MJ, Zyda MJ. Simplification of objects rendered by polygonal approximations. Computer & Graphics, 1991,15(2):
175~184.
[6] Hinker P, Hansen C. Grometric optimization. In: Proceedings of the IEEE Visualization’93. Los Alamitos: IEEE Computer Society
Press, 1993. 189~195.
[7] Kalvin AD, Taylor RH. Superfaces: Polygonal mesh simplification with bounded error. IEEE Computer Graphics & Applications,
1996,1(3):64~77.
[8] Algorri ME, Schmitt F. Mesh simplification. Computer Graphics Forum, 1996,15(3):78~86.
[9] Garland M, Heckbert P. Surface simplification using quadric error metrics. In: Proceedings of the Computer Graphics, Annual
Conference Series. Los Angeles: ACM Press, 1997. 209~216.
[10] Hamann B. A data reduction scheme for triangulated surfaces. Computer Aided Geometric Design, 1994,11(2):197~214.
[11]  Schroeder WJ, Zarge JA, Lorensen WE. Decimation of triangle mesh. ACM Computer Graphics, 1992,26(2):65~70.

© hEE

HAFINGTET  htpy/ www. jos. org. cn




BRI BT HBENbwE s BTk 1455

[12] Hoppe H, DeRose, T, Duchamp T, McDonald J, Stuetzle W, Mesh optimization. In: Proceedings of the Computer Graphics, Annual
Conference Series. Anaheim: ACM Press, 1993. 19~26.

[13] Hoppe H. Progressive meshes. In: Proceedings of the Computer Graphics, Annual Conference Series. New Orleans: ACM Press,
1996. 99~108.

[14] Low KL, Tan TS. Model simplification using vertex clustering. In: Proceedings of the 1997 Symposium on ACM Symposium on
Interactive 3D Graphics. 1997. 75~81.

[15] Rossignac J, Borrel P. Multi-Resolution 3D approximation for rendering complex scenes. In: Falcidieno B, Kunii TL, eds.
Geometric Modeling in Computer Graphics. Berlin: Springer-Verlag, 1993. 445~465.

[16] Hebert DJ, Kim HJ. Image encoding with triangulation wavelets. Proceedings of the SPIE, 1995,2569(1):381~392.

[17] Gross MH, Staadt OG, Gatti R. Efficient triangular surface approximations using wavelets and quadtree data structures. IEEE
Transactions on Visualization and Computer Graphics, 1996,2(2):130~144.

[18] Li JY, Yang XN, Wang GZ. A local interpolation algorithm for segmented images. Journal of Zhejiang University Science,
2002,29(1):55~62 (in Chinese with English abstract).

[19] Lindstrom P. Out-of-Core simplification of large polygonal models. In: Proceedings of the Computer Graphics, Annual Conference
Series. New Orleans: ACM Press, 2000. 259~262.

[20] Lee TY, Lin CH. Growing-Cube isosurface extraction algorithm for medical volume data. Computerized Medical Imaging and
Graphics, 2001,(25):405~415.

[21] He HG, Tian J, Zhao MC, Yang H. A 3D medical imaging surface reconstruction scheme based on segmentation. Journal of

Software, 2002,13(2):219~226 (in Chinese with English abstract).

B B 325 2 SCRik:
[18]  4=¥% 2 b W A7 Y [ I 40 8 PR A AL 1 — ol J0 0 02 W VK 2 2 AR (B 22 it ), 2002,29(1):55~62.
[21] AT, B X ) 58 A i R T 40 I 1) = o s 2 IR 3 T T B0V 1 24 41,2002, 13(2),219~226.

http:/ www. jos. org. cn



	相关工作
	曲面分层重建算法
	算法概述
	网格抽取
	网格光顺
	网格简化
	网格合并

	例子及讨论
	实  例
	讨论及总结


