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Abstract  Out-of-Core models are the massive models that cannot be loaded into the memory as a
whole. For improving the efficiency of storing, transmitting and rendering such models, it is very
important to progressively compress the models. However, to our knowledge, all the existing
out-of-core compression algorithms are single rate, which cannot perform progressive compres-
sion. With regard to this, this paper proposes a method that can progressively compress out-of-
core models in high efficiency and transmit and render the models in multi-resolutions. At first,
the method uniformly divides the bounding box of the out-of-core model into sub-boxes for the lo-
cal model in every sub-box to be able to process in core, and manages the sub-boxes hierarchically
in an octree. Afterwards, the local model in every sub-box is reconstructed with Marching Cubes
and an adaptable sub-octree is constructed for the reconstructed local model. Finally, based on
the sub-octrees, the nodes of the octree of the whole model can be traversed progressively from
coarse to fine and compressed with an advanced compression method for handling in-core models.
Experimental results show that the new method can compress the out-of-core models in similar
compression ratios as the advanced method to compress the in-core models, it is also superior to
the existing methods for compressing out-of-core models and is the first method for performing

progressive compression on out-of-core models.

YR B . 2004-06-09 ;8 SRR Y] B 11 :2004-09-21. A TR B B 5K B S8 BF 2 5 4 (60373051,60173022) W K “Ju-b =75 s Ll 5%
KRR I H 3 4 (2002CB312102) FIR [T K 2= WFoT 3 4 5 By, x| 3, £, 1970 4F 4 8 0 58 2, WF 55 7 1] Ok KR ASE 250 408 ml 01k
E-mail; liuyingbj@ yahoo. com. BB H . 20,1977 4E 4 W58 A W55 07 18] R KOMUBE B0 JE 4. B30, . 1967 454 1+ BiF 5% 54, 1
A T WS T ) A AL S AT AL, RBAE T 1947 AR RS 5L L T A T L B S O 1) Ay 2 SRR R A BRI 40 B S



1458 £7 R S /| A ! 2004 4F
Keywords out-of-core models; progressive compression; adaptive octrees; arithmetic encoding;

Marching Cubes

1 5]

T

B 1AL AL B BE T 1Y B RO R AR R T Y
TN SR E L R N P S T AN e
EE. A, mJLE A H AR KRS IEEE &
B[ RN /N IR = = 5| R R N o | o 8
PR, T R IS 2 38 S8 A i T R A R R ARE B
FR i R T DA R BURSS B A6 AR A AL S T f R 4
5 T B B8R A 25, A I, BN R AR £ i A A5
AT 15 A BT AR R 4 L 3 R H R B B i B LIEDE
2 ) — > FROS A 5T )

TR E Al ) 4 R Tk — IR IR T U 4R
B NN A AL FR 3l 15 DUAE B9 9 77 R 46 33 2 A 1
T L W AT 5T BT X AP AR R TR 4 B kL R AT BT
AL, HRGE A BSR4 B AR S B — 2R
W G 7 I 3T 0 R T X T R R ASE AR 3 0 )
i RN R (ST R ) R ) A B TR A e P
Fif ASE IR 1) 42 Sy DA B i T AR RICR. it AR SCHE H — b
U E R 4 A R R Bk

BT R T CA Y o B A B R A5 B
BEAT DRREAY 5 2R T AR L 2 1Y A7 AR B 4 B T
4. B R SCRIB R T B E AR A R g
SR T H AT R ML 46 0% B R
28 2 p ML 20 40 9 0t BEAT .

TE R 45 2 B2 L 9 Bk U ) ok [T A A A TR
— KB T o R (BB S AN
1) 85— K. I 8 1032 B0 B AR R

ARSCHE 2 WA G AR CR AL TAE; 56 3
T A SCHT U 40 i T R 58 4 Y 4 e 4
B8 5 TONEE A,

2 tH=XIE

71 A R T 44 SR AR A R RE AL B v S5 LA 1)
BRI, AN BE B 4% IR Ak BN AR Y i £ X S A7 A
BB T 45 SR AN S AR 22 T L3 R 2. . 23 BT
20 AL 2 46 . 70 DR T 4 Bk DR R R O3 Ol — A A
(g /NBR L B — A /N SR A /D AT LB IR A A T
A R 45 S8 AT R 4 ) B 3 250 5 — 26 55 AME B
LR A fff 1 45 114 B A 48 254 /N B ) T 4 235 2R A A 3t
PREEE K. 7 P T 4 50k WA B DRAR W fa) B B A
R Hiy 23 BRI 325 R B A1 T 6 6 45 AR 8

1% I ELARS T8 K R 45 09 O 15 T 5 H R 4 L L3
A1 B S B LR P A AR (1) — S e (ACRR AIE AT R 46
it R 4 T2 i S T R AR A Bl — AR R
J A A AR F b ) It 2 A, AT DU P 37 W Ml o B R
MR A A 8. SR J 0 b i gt X 485 4 a7 7 B 1Ak
M4, i TN IR T H TSR R A it
ZRELICFE B 1 L, BE %5 4 s F) FH A 4B = I8 1E 23 1)
AN b0 OCHR . 33X b 5 2k 1) e T 4 3 B8 AR, T
a5 LA

Marching Cubes 535 & H 17 = 4 5088 35 518
T A B S B A O vk O YR S PR R — A
Sy 2Z 0077 125 . RV 45 8 10 A b 300 A T A 1A
2P AR AT O VR T A Bk . BV AR TR 2 At
R o 7 SO R 5 A B A L BB b w] AR AR A A
IR B R T B0/ T 55 (8 T (B — eIk 5 246
T AT BRI AR FME 0 5 TR 0 B AR AR B0 ST
FCAE A T 0 % e KO AF AR e R 51 R b, i vl d i
R PERAFIZAR R N S T 2 308 A4 iR =X,

H A 8E 2 e 4 580 R B b I B3 1 2 2003 4R
Siggraph’2003 K4 Lee 5 A& H ) — Fh #f #F 1 45
a7 R = 4 ¥ A 5095 3% b i Maching
Cubes J5 ¥ A= J 0 S5 B TH SR\ SO 17 2 A 1Y
L, I v BORS AAR A S 4\ OB B S 2 1 L
SRJG S LA BE O P it Iy 1) J7 =X Ak B /N SUAR ) 4% A1
S TR B d S A TR D R A 1% T S O U - A
AU B TR R AT R RN T
BN /N T A5 T A A3 7 IR B0, 33k 28 TR S AT A A
K OCGRRA/NTHE LCERARA/NT). “Frbidi " id sk iy
SR e R ol 3] 2 U 7 [) — S5 s X R 1Y 8 AMA R
THAS ) 1 80 AAR a5 T SR — A5 S0 R 1Y 8 AR
R IUSER Ry 1 AR 0 U AR i g Il sk B R
ANJE— A L M T R A E IR e T
R OE TR N SNV E - N D Tl A U
T AT AR S LA % RAE RO A2 IR
HEAT JUART 4 o BIV XS A5 A8 (%) T00 85 4R A7 JLART o 25 1) 4
TR, R B AR R R AT — X
S T AR 5 33 26 X A 04 43 A 1 D0 B ST — LA Y
e bR R AL AL AR R T B X A AR AR AE L
BN IR TG R X B AR AR (B AT S R 4. B T
R T Marching Cubes ¥ #i b2 R0 Fa & AL #1
BN R ROR AR L M E T LA e 45 B = A
A B A B AR ZR TR AT 0, 25 A a5 A B R R 48
AN R E NI DIRCIPER: Py & S | - SO EN Wi 32t



111 X

W45 FEF Marching Cubes T 41 A8 #1745 59 7 308 1R 4 1459

Ab B A A AL TR DR B P/ OB IRE SR BT AT Y
¥yariyia).

3 SNEEBWMHHEHEEX

T Tw) SCER 8 I i i 1Y L AMA R BT AT 2 2ok SR A
AR LB X HEAT E A HI ) ) SR AR 23 5% R AN A
RLTRY (4 JoT i L AHAD AT DAAR G 1 £ e L AE 6 L A% 5 B
TN EARSFEAE R ROR. Sk, ARG SN R AT
T Marching Cubes WY 2H. X #E, 78 PR IE 5 20 1Y
FEE Y 55 OB YA 25 AN R 1 1 0, B 8 T (o b 1) FH S
FR (7 1 1 R0 455 PR A7 A58 B8 1 7 1 X A1 A7 55 780 30 47 ¥
4R,

BT SCHR7 Ty 5 vk HORR AL 3 Y AA A AL, JR AT
HMFRERY AT o3 P, B F MR A Y AL [ & 1 A0 Oy
BUVF 22 Je AT A5 B b (Y Jm R ASE A BR BB HE AT N AE
AL B, 7E R A B, XY 3 47 56 F Marching
Cubes M E 2, I 57 5y 3 19 /\ SR DL B Marching
Cubes = ZH B (1) [ 4% 4% g3, 78 &> B0y Jay &8 /\ AR
Ffilt b BEARAS R A 4 Jmy () N SUR . XA it a] LU
WESCHR7 109 J7 6 Xk 4 Jag 1\ SR 5 s A7 T BE A
JEny i Py, -4 R AR AL F N RR AR 09 AR AR AN
R NPT ANS R o g kD=2 T DS
X AR R T s AT U S B, R TR R
(18 &4 T 0 I A AR R rp R EA T Y L DR, L AR G B 5
2] LAAE 2SS e 23 3 56 1 S5 S 0 A 1 AT 5
RIE4.

X FhIEF Marching Cubes B 4H i/ BLER1E , 5
E A B PR )T kA E.L B R R & A S
AP o i S AR AT A SR 1 G 1 SE PR b2 R AT A A AR A
AR 4 AN 0 ik 3 3 885 1 Tn) L. T E A B Ak
AEREARL (1Y) 43 P sb B )y gt 100 v 43 P 22 8] 2R FH R
R W A0 B 7 vk DL R IE P 4 1) 3 22 L OF H A A By
4 1A M LA e 80R) 4 JR R AIE 4 v Fe 4 80 %8

AL FEL T .

L. K SRR 0 4 PR 38 50 0 4y BT 22 B, A4S 45
By Jey FRA R A BE 57 458 A N AR AR 3, I Ry X B gt 87 A
A R R AL S5 R T e N U, B4 R N UM e B T AR
2R mJLE

20 A b g R R B AT B T S B
Marching Cubes 1) T 41, 3 Xt 25 A~ W A% o 2E 47 /A SUR 1 4
21,08 BLR EB N B

3. TR R\ SR B N SURS, BT LB A B A A AR T
1Y% F Marching Cubes T 41 i) 42 J&) )\ X H 5

4, D5 BESCRRL7 D0 5 38 e 4 Jmy /N SUAR B 49 i kA7) B
P62 03 P, 4 AR AR TR . B, AR AR R
“It I BT BB SR MRS N SURE R AL I AN T SR A

4 Ry I\ XA

5. M0 4 Jr A\ UMK 0 36 T 2 BORS ANJ2 vk B B SR R T
R T Y R I8 AT LSSk 7 ] o O ik
HEAT R G 0 TR 4 5

6. 7F A2 Jo /N SUR 1) 55 K5 400 )2 UK L X 4% A Ak 26 v 0 3 41
RUUEAT JUAT 48 . JUAT e 48 58 4 76 & A B DL SCHRC7 ] 4
37 £ 77 HEAT Ak B,

R T AR SCAE 3 A LA e 4 2 5 4 4% B SR
LTI 7 ik AT B L AR S TR AS 1338 LA R 4, i
BHHE VSN R B Qnfar iy J5 # /\ SR A
I\ OB 31 4 Jey 9 /N R
3.1 oRitE

P G AR AR A B Y o B R AT N SR Y 41
21, FRATHE R AL B G 3 50 o M o =KL B 2 ST
S84\ SURY I BESR L SCRE 45 A B i) R S AR 7 g 58
ETENAET AL,

WA » J2 B AR S5 12, 0
WANHHERIEZER 8" VAT H. TR aF &%
Ak 8¢ AN B, HUE 3 A Ak bRl ) b R 2
20D,

WAL T w2 KN, BT A — A e
ST Ry /N UK I 75 1) 23 8] J2 75 7E 9 A7 PR A5 2 1l
JELANSRORBENE L Ak S H E RS B 2. it
B, 30 SR BBl 8 1) 43 B 1 J2 80 5 Ay sk e oy B gt 37 Bk
J\SUHH

SRIG BN B — i, IR AR I A = M B TE
23 [ A ERE T AT R B F BT i Heh, & B
G — A SRR sk e A R = A, IR — A
LS Z s [I¥A EE, W EEX LD
SO AR AT IE SR
3.2 B'RNE4A

X F AR H R 23 (8] 6 T TR T Y50 1 A 5
W] 3.1 75 Bt e 04 A% 51 40 1 A 250 0 200 5
ST SR A N UR Y S5 1

SRIG AT RSB B BT ie SR = A8 I
He L 5 E R 5] RS ] A 0 A 2k AT SR A2 B AR
5 P90 A £ 5 A5 A0 14 THT v A 38 04 1 B0 T 60 e PN T A
6 A5 7 AR 1 P m A1 L I X R A T A
FRiCA 1,00 A WA s ARIC k0. X R 58 135
I WL SCRRL 11 .

SRy T A Ach LA A ASE AR (1) 247 50 I A 51 o H A )
1 I ARIC  FRATTRE S 02 B BT bR A B PR R
AN Z B A% 2 I SN IME R R 5 FlE SRR
A 1l Ak BHRH A i R R BB AR AR AR Y IE A ARl
WE 1 2 4E6)F s, BB 4 5 £t Bl & o
BB P26 R IR — D IR | I 2 3R 29 5) ) A



1460 it "

2
¥

Bl it 2004 4

£k AN JesR B 2 AR S D RN E A/ A A,
DU ) Ak P R, S b B 1 rp ) AR A5 T I
& 2 SR BT AL Ah i ABEARLIN , AT A 7E40.B.C.D
TE PN L 3 A B0 1 T 3K 2% DA S 7 1E A\ B 2 B 2 A A A
W, T e BRSEER 1 5 AL ERER 2 55 40 E 72 4.

\

[

A
i

D

.
‘I T
5!

1 AMFASE R A 35 53 S ) 23 B RS S B9 /SR RaE

TERED R R] T &4 MK SN /S Rid )
SR T 3 F Marching Cubes W 4. K 4, AR 5
Marching Cubes J5 7% Fll A% 28 I 5 8081 {4 22 05, 5l
A AR5 TR AR A R T 9 3 AR, AR L AR I 43R
20 50, ) T 2E R TR Al T AR T L I ) R A% £
BB A A2 B P JL ] T 4
SRIG S ST A B v 8 IO s 1) 3 T 8 8/ \ SRR

BHER/INXHFE
1E15 ?UT%/I\E%E"JJ%%B/\KW}%ﬁJtﬁE

3.3
e\

Xfr?ﬁﬁ s EE%)%/\RWE‘JJ‘EE%%EEH%)%/\
SR ¢ *mzu:(;ub”ﬁ“ﬂJr?/fﬁ” R A BRI SRR\
SR AR EJEE&/\KWE’JXT LR

AR SCHR L7 ]9 77 76 AR S50T 0 3t I 42 JR \
SURR IR, 2 Jo /N SORRS H R 3 R T B\ SO iy JEE 19 )2

PR T AN ] B e, R Ry T AR R 4 )R
N SRS P 33K S 2 VKA A o 7 T I 3 6 20 ik
T T A S 3 /N SURR 0 AR R 2 UK. A T AR IE 45 o T
A2 BE ML ML 1947 AR SN A7 B 0 B R AR A7 AR Ah
17 LA A B /N SR FRATT 44 BB\ SR I - 45
B TR RE A S5 U 7 ) A 4% A SRR /A
SURR A S TR T A SR N U 4 3 IR 2 I e g
Fe () BEAR S, — 52 S BT A R s /\ XA o ] —
TR B 45 AR A B 5 L — AN TR A S A
P AL B A SR\ SR R ] — B B Y A
4 JRy N SUR Al A3 T ) — )2

ST b A TS 4 R\ SUR B AR AR
TR T B A5 B LA R 5 Rk AT

1. e B8 52 L 10 7 A0 S 0 38 175 e N SURE , T 4
Job N SR B b T L2 2% ) T e /A SUR 78 8 ) 09 s 2 0007 1

IR B A R R N OB R AR 2 S R B B v
LT

2. AP ST R B N UM, IR & A R BB\ A
B A AR RN R CRDRE A B A R .
FE L AR i BRI 04 ) B G S R AT 3 )T

3. AR IR e BR S BT 1 ) RE AG  E A5 B e\ U i
T A UL A AN 2 B R AR &5 ) 9 3 D7 W 2 0 gl 2 Ak B
A JR 3 N SR I

4, F2 BRI — 2545 2 1 b BTG R\ SR I IR DA 45
A TR N SUR A9 25 — 2 TF 4R T2 H 3% 2 B0 45 A SR
I\ SUR A BE JZ VA A 757 A0 T B 4 SR\ XU
DA =R N 0 TR Rl e S A B3 AN G 0 1 T SR TN
WO R R A B B A A BR T IR M T S, R R R

T B LU 3 0 5048 10 A % 90 e T8 2 K 149 ) A
Bl 2 —A> 2 4E 7R P RS R iy 25 5 B\

SUR IR PN B JRy B /N SR 1l 4 Jmy 7\ SO B4 3k Ty
YR, 4k P b g A 45 R #R 2 DU SR

i :

7273 74 75 76 77 78 79 80
T 1 =1 ]
4T s 2 sl el
631 64] %65 QGl_Gﬁaéﬁl_@r 70, 71
! %2 ! T
54)__55} :16.,, STy S0y 60 gy 52
; | | | E*ﬁﬂ?‘%[ﬂj
45] 46 £47) 4_81‘_49 501_ 51 5 zl__
Joo | b I
oSS I 1
s6f 3zl 8L 39l o 411 42l 43l a4
e J,__ | A4_.1
QT2 R 34| T35
< ﬁiJ k1
18 19".\ 20, 21 22| 23 "24‘!” 257 26
| | 3
o '1_07_"‘1#;_1_2}'___13': 14:_ i5) {6+ 17[
—L —_—
o 1 2 3 4 5 6 7 8

=
o

2 3 A R N\ U A R A
RS BRI ES

%%/\QWEE 24
e\ SR 9 “PRAZ I 5

G SR\ R R

=0,8,72,80,4,36,40,44

{}IL”*H“IJ‘I"%%IKL”E/‘J%/;E
A T2 B 2 R B

YRR A PONSURE R 2 R\ SUR R 3.

1

—%—)2.0,8,72,80;
—— 5 2 :4,36,40,44,76.

Jay B /N U < A

— 2 SR\ SRR B — R A Y A5 I R R SRR Y A R
AR IR E BRI H 3 D SR\ SR RS T2 A5 B

—— 5 )2 (3 0)2,18,20,22,38 ; (B 1)6,24,26,42 5 (B 2)54,56 ,58,74;
(H3)60,62,78.
(#0)>1,9,10,11,19,3,12,13,21,27,28,29,37,30,31,39;
(He1)5,14,15,23,7,16,17,25,32,33,41,34,35 ,43;

(He 2)45,46,47,55,48,49,57,63,64,65,73,66,67,75 ;
(15&3)50,51,59,52,53,61,68,69,71,70,71,79;

A AR R ) ¢

= He /\ XAy T B+ B0 s R bR AR+ "+
He2 M5 R hRagin v+ B3 s 2 /éfm Heo s = Fff/f L7+
Bl gy =2 ﬁ’ﬂ? WO+ B2 B SR AR B3 A R )ﬁ”{:(lf
,76,2,18,20,22,38,6,2 26 42,54 ,56,58,74,60,62,
78,1,9,10,11,19,3,12,13,21,27,28,29,37,30,31,39,5,14,15,23,7,16,17,
25,32,33,41,34,35, 13,1a,16,17,o;,18,19,o7,63,61,6>,7$,66,6/,7. ,50,51,59,
52,53,61,68,69,71,70,71,79.

VU SR 7 T (R 2 T 4 JR BOHE 3% 3 IR 4 B e R 3R
JE30 5 B0

— =R

+ 1A R



111 X

45 . 3 F Marching Cubes 5 2H B9 445 51 2 48

1461

4 SLIGHR

FAMTH Visual C++ 6.0 SEH T A LB
EIE— G ML AT TR, AL E T — A
Pentuim[l] 866MHz () CPU,256M AT, 20G YT 2.

TS FRATTARS B AR ST I A AU, S L FR AT

|
9:':

1]

=

SR e AT AL B, X B, AR A Dragon8 J2& 5 45
Dragon B & 8 K15 8, B A Dragon88 &2 K 1
Dragon B & 8 X 8=64 K155 1.

& 3 J&XF T Dragon 57 1) — 26 4h B 25 5L K],
a~hA Dragon B9 8 N EIE ;i,) A EMEHAR
B H EIE R4 R\ U A28 VZ 1B ). X
B EIE S SCERL7 ] iy BB 58 42 —#F. & 1 H

e
e

B — BRI YEFT 3 T Marching Cubes B4 J5 1 W& B 3 s of W, 8 vk Be UE AT IE B A B 41 A
— AN N ALY, PR AR SC 3 7 i RN SRR 7 8 T vk 45,
K1 AXFEESTXH7T AL ENEFEEANERIELR
— Rk 3 S it ik
g =mmr s N i cggspge RERTE g BIRREG SUIRCTIA
% b s BABE R R BT i PR TR
& vte " (Byte) "™ (Byte) (bit/vertex)  (bit/vertex)
Dragon 30,586K 8 8,386K 8 129X129X129 7076+ 354 91920 0.646649 0.641459
Buddha 38,168K 8 8,386K 8 129X129X129 79724581 115874 0.590503 0.597152
Lucy 986,335K 64 8,386K 8 129X129X129 58244567 71632 0.713759 0.707200
Dragon88 1.,957,339K 512 8,386K 8 129X129X129 20796-+2815 342272 0.551865 0.569374

v

g

d

C
3 Dragon £ A 4 PG5 R ,a~h oA Dragon B9 8 DB EIE ;1.7 N EANTE 415 2] 09 BB & 4 R /A X

R 1) 55 /\ 2 I 19 19 180

JEAGRCR BB AR 1 8. o ml g, AR
SO B 7 ¥R S SCER L7 T 7 1A AR LAY TR
26 LE. L FRATT RURE I T 40 R 4 2R IR AR S
73R SCHR L7 JA JUART T 4 J7 32 R4 JUA) e 4
LU Aof e 455 408 J2 1 45 4> 1A% 38 D4 3 Jg 38 k4 1y, T 1A
TR E A4 AR [ A9 L] R 4 80R.

TERUE 17 50k B A APk I FAT A ok 2l A 7

3T Marching Cubes 541 4= sUANMERLAY SR 5 15 H
AR SCHR BT I R AT R AR, BT S\ SR Y
JEE XA TR ) 3 T 1R 25 R A R TR YL FRATTAR N T 2
J\SUR R BE TR 87 7 16 ) R AR R0 M i 2 B 5 TR A
RURYIR 22, LI B AE 2 2 TR oI MY, AT O Y — S A
fife A ik R 25 SR AR 4 R,

R2 ANRUNFEEERIERBEONE

= 4 =Yy EES R L+ - EER RIS N
pow BT ey gy R RR g BERT S gppn TARRS g T
TS NI ol PNV TOU A S - UG L T TUR I T
(KByte) o (KByte)[2) & (Byte) o 2 (bit/vertex)
8 66,308 9 2573 24673+682 369,404 3.265E-7 00:00:48 0.549101
Dragon 30,586 437,645
64 527,367 10 5133 9190241216 1,480,840 2.756E-7 00:05:46 0.503055
8 66,308 9 2573 2748241089 467,934 5.510E-7 00:01:13 0.488462
Buddha 38,168 543,652 )
64 527,367 10 513  100544-+1908 1,877,666 4.766E-7 00:08:25 0.436508
8 66,308 9 2578 19851 +1172 292,478 4.560E-3 00:06:17 0.575031
Lucy 986,335 14,027,872 64 527,367 10 513° 7179142280 1,181,335 1.430E-4 00:14:58 0.501609
512 4,218,936 11 1024%  266027+4325 4,735,757 3.611E-5 00:39:51 0.456699
8 66,308 9 2573 5021042436 735,360 6.464E-7 00:04:03 0.572737
Dragon8 986,335 3,501,160 64 527,367 10 513% 188696+4991 2,955,232 1.633E-7 00:11:16 0.524323
512 4,218,936 11 1024%  726505+9253 11,846,720 1.378E-7 00:37:17 0.496852
D 88 1.957.339 28.009.280 8 66,308 9 2573 9650646978 1,444,608 1.027E-6 00:07:52 0.573077
ragon s i) ’ 1)
g 64 527,367 10 513% 384944418475 5,882,864 3.232E-7 00:24:15 0.548602




1462 it "

Eii 2004 4F

g3

JZ 1 6

0

(a) Dragon

256

(b) Buddha

S22 6

(c¢) Lucy

JZ75 8

= 8

(d) Dragong

P4 A SO R AT 2 Y ROMLREASE 0¥ 1 S [ B

N33 2 S 6 45 SR AT R, AR TR 4 SN F RSB I 7 7
V5B R4 LR IR IR B 1 SCHRL7 175 125 R 45 9 A1
ROR H A WA Ky oL R F AT BT RN B B e A Y B
— JZ UM T 4 AN AT AL 9 D7 5T A 4k B Buddha A
Lucy BARIE , AR FM R 46 503 53 5l )2 2. 43bit/vertex
F0 1. 88bit/vertex, i JLAA] H 4 %4 3R M3 41 b JLART AL A
ALK B9 AN [EFE 10bit/vertex B 45bit/vertex Z
). MNFE 2 AT, 7 H 2H AR AR R e T I AR AL, AT
(T B H AR 25K 22, IS, 3 5 v 19 40 4D SR 48
BHGRE) T 0. 4~0. 6bit/ vertex, 78 & F i 2R 46 77 %
AR N 4 803 5 TR 7 125 ) U AR T 4 303 ok 5 3

WRL7)F B B9 LT R 4R S0CR 25, 7E 4 ~6bit/vertex,
WELF TR E 46 7%, IF BB 7 i 2 i o e 4 ).
5 4

% it

by B R AR ) A BRARCR AR SO T — Tl
HE R 45 0 07 V5. BN AN AR ) 40 ] & A E) 1 50 ) o)
WVE 2 P A A Yerh i JR TR AL R B S8 2 A A
FEFEAT AL B, 5 Ry 3k S8 BB i\ SO Y J2 IR 4 21
SR . XA A P i Jm 8L AL F 47 3£ T Marching
Cubes M35 5] 9 4 51 20 , (45 5 20 (Y 2 7Y 5 [ A8 A AR



111 X

45 . 3 F Marching Cubes 5 2H B9 445 51 2 48

1463

FHAT , I 1 S Jey 8 A\ SO HEAT L B J L 45 45 4 BEAR
ISR 02 AS B 8 Jey 8 A\ DU 358 BE TR J3 A A 2 Y
G Jey N SUR 5 7 ) o 280 1) PN A A R 2 s 4 077
VE X MR PEAT T 4. S 9 SR W] 37 5 0k ok A A A
BB e 45 R8O IR B T H R i 4 1 PR B TR A 200R
T A B SMEBER R 4 05 1 CE T R REEAT B — R
WIS , HIE S5 — A BB XS S A7 455 2 9 17 W7 1k Hs 4
05 1.

HMFRERL AL R Y 32 2R 2 — B AN R o8 4 %
A NFFEAT A B AR SC 5 3 R A Y 114 4 ] s [ 3]
IF VR 2 R Z 5 A B i) SR A L AT B e 4
AWAEFEATAR B, e B T 2 )2\ SR S, St
TS AMFREIY Y 4 X 5 3 REAR 4 Ak BEAR S
B 2 D AMERAL . H S, A AR R Y LA 2 A R
i 3% R RE 2 X Al 2 )2 N XU J7 sUA g iz L XS
1, BRI R o J= 0 REARE ) R B 2 R N
ST AU ZL i REAR 4 o Ak 2

Z i Haeyoung Lee #3247 L #k[7 %0 & %
75 ik 0 5T AT AR AL, R T G

2 % X #

1 Bernardini F. , Mittleman J. , Rushmeier H.. Case study: Scan-
ning Michelangelo’s florentine pieta. In: SIGGRAPH’99 Course
Notes, Course 8, August 1999. http://www. research. ibm.

com/pieta

2 Levoy M., Pulli K., Curless B. , Rusinkiewicz S. , Koller D. et

al.. The digital Michelangelo project: 3D scanning of large stat-

LIU Ying. born in 1970, Ph. D.
candidate. Her research interests focus

on visualization of massive model.

Background

This paper is supported by the National Natural Science
Foundation of China under grant No. 60373051, 60173022,
the National Basic Research Program of China(973 Program)

ues. In: Proceedings of SIGGRAPH’00, New Orleans, Louisi-
ana, USA,2000, 131~144

3 HoJ., Lee K., Kriegman D.. Compressing large polygonal
models. In: Proceedings of Visualization’ 01, San Diego, Cali-
fornia, USA,2001, 357~362

4 TIsenburg M., Gumbhold S.. Out-of-Core compression for gigan-
tic polygon meshes. In: Proceedings of SIGGRAPH’03, San Di-
ego, California, USA, 2003, 935~942

Tang R. X., Wang J. Y., Peng Q. S., Wang G. Z..

wl

Computer
Graphics Tutorial (revision). Beijing: Science Press, 2000 (in
Chinese)

ERE 5l R TEE .
Jest: BheF et 2000)
6 Lorensen W., Cline H.. Marching cubes: A high resolution 3D

A HLIETE 2 O (BT RD .

surface construction algorithm. In: Proceedings of SIGGRAPH’
87. Anaheim. California, USA, 1987, 163~169

7 Lee H. L., Desbrun M., Schroder P.. Progressive encoding of
complex isosurfaces. In: Proceedings of SIGGRAPH’ 03, San
Diego, California, USA, 2003, 471~476

8 Attene M. , Falcidieno B. , Spagnuolo M. , Rossignac J.. Swing
wrapper: Retiling triangle meshes for better edgeBreaker com-
pression. ACM Transactions on Graphics, 2003, 22(4); 982~
996

9 El-Sana J., Chiang Y.-J.. External memory view-dependent

simplification. In: Proceedings of Eurographics’ 00, Swansea,
UK., 2000, 139~150

10 Cignoni P. . Montani C., Rocchini C., Scopigno R.. External
memory management and simplification of huge meshes. IEEE
Transactions on Visualization and Computer Graphics, 2003, 9
(4): 525~537

11  Pfister H. , Zwicker M. , Baar J. V., Gross M.. Surfels: Sur-
face elements as rendering primitives. In: Proceedings of SIG-

GRAPH’00, New Orleans, Louisiana, USA,2000, 335~342

CAI Kang-Ying, born in 1977, Ph. D. candidate. Her
research interests focus on compression of massive model.

WANG Wen-Cheng, born in 1967, Ph. D., professor.
His research interests focus on visualization in scientific com-
puting;

WU En-Hua, born in 1947, Ph. D. , professor. His re-
search interests include realistic image synthesis and virtual

reality.

under grant No. 2002CB312102, and Research grant of Uni-

versity of Macau.



