1000-9825/2001/1201131630-09 {32001 Journal of Sol:ware # 4 % 38 Vol.12, No.11

ETHNIBHREMFRBUELSE

BIEN, RAH', REA'

PO TEARE B AP ETACAT MR LR S A AR L e B 100080);
FOEMITRZE BRI
E-mail: {feigz,cky ) @ios, ac. cn; fstehw@umac. mo

http: //www. ios. ac, cn

T AFARETFHANAFT E— QAR YR ITEONN G RE R ERBEY 5 T2 4477 AAE
HRA, AR TEFSHED IRV L AL S d Rt E DA . B T ik kg AR
AHRKELTEMRT L AR ETHE SR ISR P IR R AFEF A TAR o Amy
RE A MAT R Y AR A N E R AR R, BB R 4 B A R i A A A B
Hhan KA. AR AR AR T E R K KRR T H AR RSB A WAL
X SRR A T ES RN DR DA

REESRE. TP SCHEFRIAEL . A

R 10 F T BRI — 2R ILEE D T3 EE o g, AT E T

PSAE DA T mf AR P i Ao T B 0 e A A Il S AT S T ik AT AL . B =
A % CT/MRI B &85 B R 5 B S H B AL A 0 o i o B 2. R LR PR BDE LA,
BUBL i) KT 5 TR T A IS B LBV K B R K 1 B 5 /N2 % Michelangelo BiE 28 7 b
HEE AR MBS HZ A2 B s TR a S SR ER. AR
BT D G A0 H AT B E AR M T T DR TR SO X R TR A VI T . (H R B
B B B R 22 L iR R S SRR B R PEAR L BMER TR R LR E Y
RSN TR £, 75 SR MAD S — T A /0 g e

FER bk R B AR AT WA I (R TR BT OR LA S PR A
aif T A b R [ b 2 AT A LA 2 0 A, ) P D AR R R FT T ) 4 B ) e A
TR M F =R P DU A AT N 77 BR IR m X n Gm R L BDLE W80 - &
B L LA A B AR LR BRI 5 22 LT Gigaby tes (P9 AE BIEAA7 W0 B B M 7 2
T R 2 TP ofe U0 HC 7] i b B 1] 4l s 26 JL 1 B2 B X R AT R 22 1.

R I 220y il RLS B PR I SR AP A BB T 1h X 2 e T AT Y DR R R L 7 S
R B LB MR BT — 0 R AR MR T b R R R 1 AL R Y TR 2 ] O K R . B
A0+ LTS BB o 82 47 2 O 56 A R PR 10 180 (L 50 10 % T 0 4 o TR0 PR I A £ R T L

« BB, 2000-11-10; R B, 2001-03-15
EHTE: MFE AFF 3 2 I (69873044 ) s Rescarch Grant of University of Macau 84 B E1IA B3 (RG009,98-008/
WEI/FST )
EEEM: BrEGY ) B BHAE A EH . T S P HLUR IS R CT77—) L o HFIT A L
A EEBRRE AR RS REEMT ) B AT A B B4, EEMASRE N ITENDE
U E BE L R G R S0

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



frEF AT AR ESFEYE BT 1631

Ho0h F AR AE ST T AR LT RY L 25075 150 26 S A0 2 A0 A0 9 DR I 0 LA O S B TR
LR EAR SN LU PR G BB 53 i 2 Sl AT 08 Ak o R 2% OLOUR T 47 R A0 38 B G R MR AT 1
6. 5 T IR — B R K ST SR A B PR P Ak R A R 30 S PR A R ) SR T, X R
Ty i B AN o G i LB 2 65 T 8 {4 e X 9 R A8 TBOTT LA 2 9 TR s B T 80 258 ] 75 2R

Ky 1 SN bR R AR SO Oy B R B SRR TR K R R A AR R R — - B R T AL
BT AR 3 SR AR B9 1R ] SR T I AR A0 7 40 45 00 A (A AR 15 B A A e B T B 40 B, AT v
AR OB R A 5 15 B 00 42 JR 4 45 P HE DA T 7E DA L 8 S A WD 46 180 L B AY 1. 47 400 2 B RS
VAR FE. O R TR R AL B B L KRR AL BT B s LA N fE AR OR R
CE/N

1 BTABTIIE

B, © F ST B B A0k T8 G P 2 B B W Ay i R LR SRR I AR k.
i B b 2 8 P R

Bernardini F AR E VB TH 1 28, VI HTHATAMEERR L. %07 2w el R ol &
AR LLTE Py AR AL BB S T AR 90 X 4 B W . T — kW O
B SE KM, I VPR — R AT B s AT AL, 0 TR PR R i i ok, R e Y
BB H A BB A P R A 4 R B3 R A2 R . Hoppe ' '7E 813 2 1 2 LoD #iiE R
WA 7R B BRI R OT IR TR AR TR B R A B AT A B Ak B BT B
o X BRI T RSk B R RGE & AL FRABE AR K A LA A,

Rossignac #1 Borrel I # S AIE L KL B T8 2 B 18 HFE Cell MR #4T B 5 %)
mRE AR R SRR Cell it fF— 50 EEM R R A E L&A,
MR TR AE AT Ik A R o7 ik T, LA W T 1 46 gk Bk B Cell AR R A, B T Bkt
AR T R R B R R U BAREE IR SO A B B R B - AT
SMFRL RN I 7 1A AN I, BOAR TRy 1 O AR R R ELTRT AL RUR T AN T SN T Ik S A R )
AEMEEH LY Low #l Tan™ 4 B T —Fr“Floating Cell”# 7 #z 1) Cell 8984 H 4~ B — A
AR 102 B A T AL B AT L Cell P Kk R E A Tl A FRIIEHEEEERY
Cell I FR A WA XM s E MR EMAN  FEN MK EEEN Y BRFE
Olnlogn) WAL TR ], 4 o (RUARCET [ A &b B AN ) AT A8 A% 2R M Ak 381 [ 49 JL 4 15

% Rossignac 7 Borrel 778753 %, Lindstrom "85 T —Ffpaf g Cell B SR Sk Ay
AR T B S Cell AHTMRA =AM HMERE Cell AR =MTEE S, BEILERLAF
B9 S v TR A L /) PO i A B OF AR, A TR A % 48 Lindstrom B
T Garland #1 Heckbert 148 4 i B — ¥R 2 (quadric crror ) i@ 4P {Z B 0 F k. Garland 2 AT

= XA BRI Q0 st e D TH A A T s T — SUBR B R M RO R R TR
7l Lindstrom N'Jﬁﬂ?'—:ﬁﬂ“P[/\Iﬁﬂﬂ]ﬂ&ﬁﬁiﬁlﬁ_ﬂﬂﬂi o AR SE f FEMNMEA T/
Bt (o oy vwy) HRENT Q R SE SLHOF

A By
=[ B ] “ean, (1)
b ¢
(X by Xt K
n= . (2)
[T’l 2Ty !'U'i]

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



1632 Jowrnal of Software SR 2001,12(11)

Qo) = —;—% :l[s‘(uﬁf' D+d)]2f%<zr""4w+25"w+c-). (3)
2PN 3 HE R v XKoo X os s Ko, — (oy—o ) X Coy—wy ) 5B B R = MBI R F
Lij{y:r—jﬁ %4 Qﬁﬁg[lhﬂ)ﬂh}ﬁfh3Am)§u”]mm{ﬁlﬁ’3 /\,;k(S);J_Xf Ij ‘—\’U J_.ﬁgﬂ:/f

Bty il a0 i R R . ARG A KB R A F RSN Q () + Q. (v -

(CQu Q) (o). IS W S 2 e B4 Cell #Bitse— 4 20 % ZRE I MR E 20— 8 5 Cell
T AT = A T H A O R R AT B Sl R B AT AL (D PR, Lindstrom 78 i B R
A Cell B R MICR SR AR T MAAB/MIR S . B TR B TR R ERENM
REFR LR R el B, B R R R Ar+h=0.

T RAZAE HEE AT S B AR R Q 8 k4 L8RI5 B 0 A TR T
&wuﬁﬁﬁﬂ%Q#%?Mﬂ&QMMQﬂmuAm%—m£WW|i%A rEETF—4
Cell .\ iZ Q FE e #E B0 7T Wikl 3 R, SR Cell BLE2 W MQ PR EMHFERBRATEAN
BeABACTR w0 X T ol REAETE AR 1k PRIl . Bk R 44 1 ) P 7 5 (0 0 0 5 17 SR 0 9 7 .

4% Lindstrom B3E3E Al B2 L B9z b LR — R B A 1) SR AL 0 i 5 Cell R R
B35 5350 41 o B 44 Cell 088 - T, R4 3 0 A7 B R 38 0 ) Cell vh 49 BIF 47 = M T2 K
R — AL T RAR B, NI AT T 5 A A0 Y 0 (7 RE T - R R R A BE AR 1 4 Y Xy 4
W g A0 O TR E AR A b Xh T AR A A AR 2y o) B BT T S B AR A B AT

2 ETHATIBOELSE

AT ARG S R AR R )RR A T AT TR B AE (sharp feature ) Y 405 1 5 L 4
A5 7Y {1 2 B AE 7 T8 P AR R0 o 15 30 W37 ) DR 4

A A R B 8 YT HE SR IS TR B S H A R AR R AR A MU W E X R BT R B
T 40 AL R A A R (A B G U B A Y [ B R R LR AR R AR TE R LR T
g, BV ES A TR G =MIBD MBI HE TR DS (R A M H. B8 EER M REEE
o BT RO i R R AN T 3 A 5 ST LR Dtk B . DN R B R R S B BB AR S B
B SRR AT, B AR B TR TR B S A W B L e TR R A B R R R
Pl B M A 9 ) 5 R R BT M R IR DR o AT

CLY ARG Y 5 R A B e S8 ) A8 A B 115 8 3 R B AR A 0 7 8 BB R L 3 I S
HErr.

AR B AE A L) F ek 5 HTIE (erease) 0 (corner) 22 i) (dart) L BE {cone ) . 4> 3E20
RO 25 o0k 330 6 AL A LR R R 9R AT A 2 B i 4 TR Y 0 B i

(2) MR B G Ay — BT A

7 T 0 B — B IO 532 el R AT 0 T8 o 00 T B R U T T ) A B3 o A o B b R T e, S )
FEH S HE R 7 90 T  BR ORS00I A TR W LA Y A T L R B B A R
R TR 2 Y 43 A1 5 2 Ak B L AT 03 .

(3D Joy 065 4 R

X R R AR N R A TR AR S Ao R AT L U A B 40T A AR R R L 0 R AT
For LA o OSBRI, 47 BT AR P RSB (S B, LS 29 W8 MRS B A 25 2R

() R E.

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



FreF AFmyesdhEssBmEikss 1633

W T 37 56 0 3 A 4 i A AR R SRR IE B 2R RE R T (=D B E L PR I AR e 4 VI 5 TR
=329 ol E e R A R 3 TS o Wl o G A R R e O - e R s s e
AR 0 (M ) B H b5 )5 R AR w45 S A R), W75 5% 0 uf Ack JRRY 2 240 57 ¢ 1B ) ] fo.
FROR U, Ak BI K L A S AT VR UR AT DA BRI I —FR RSB AR b B b R L T — e E A 2R
B A A T R — e TS T s - A R B 7 L TR0 o X B Rl i
Y U T M I 8 3 308 TP U S o Pl F 0 7 Ay s e — W e PR O 0 O 8 el e A
HACH.

B BT B 2R L I SR M L SR SRR E S B R AR 57 2 A 15 S R AR R L T R R
BB U E LD SR a3t RS H -k,

2.1 HEHER

of = HERR R AT W 5 R S I T A AR AT 0 S kR BT S (09 B9 40 SR AR R FhaE
HERMEM. T F A AW ORI L T AR R M O R R R A 2 A s
B, AT % 0 E &S AR A NERE B Coll o M A 53BN 28 i Cell sk B— 4~ T0 ok 51 15
BTIREH A RERER. M TRIMNVER LA B 1S rHEMTL K1~ ONENRER
BRIV — AN = A)E 5 Cell ATAERYT 3 R0 B 26 & A7 0 W 55 20k 17 1 AS (] 1 s Ak 2% 3R DR AR 1Y
g 3 AT I RE — 4 Cell R = M1 0B fb oy AL R R0 rh A TR 5 B A Cell B9 = MTEIB (L R
— R B T B 3 DRl L Cell B — MBI {3R— = . UL W, RS R E 3 40
R AR Cell f = ) T B T 204 TR AR 0 09 0 0 3% 95205 . ASHEIE T 3 Fp Jy o4 49 W 1 P iE 1
EE R, BV W] DGR Fp IR R 4 25 ) | i) 3% 2.

4]-[
()

e - ) |
K/ } l '\"/
Fig. |  The relation of the triangles of the original model and the eclls

-

ta) (s
[P ) A TR R &

AT » L T84 = 0T i 12 L 010 J o 9 % O O 10y 9 A0 7 B ML 9 4 25 DA RO
LR G ABC BB XA 2 e 2 T AR g Cell SR AR B RS L S TS AT
CROEE RN 2 by 4 R . SRR T B o TR B TR BRLR I RS M
ST T 0 R 25 T £ 5 ) A 0T, 7l S 5 A B LR
0. 4 o8 B S BT TR R A R0 T R AT AL N e | A
Tl A B C R O OB AT BLRROR B R }*‘m o %‘ 3
R TR S O T R Y () LN T et
WS AT SR S AR BTRA AR SR 2 WA B
I TN T 0. ] L8 B B Tk = 0 T 0 T A
22 REHESH

Hoppe %5 NP AL 2 BLARHE 21 IR A F 29

HEIR - — 40 55 38 6 I i T o 8 00 390 DK B8 T 4 o 240 b R 6

Ve TS UNLE T U

FIAR 3 REE 3 &L EITRBIAC

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



1634 Jowrnal of Softwware  HAEFH 2001,12(11)

SR I 0 R IR L

SEITRIR AR R =D 0 BV BER - -R A ] BB il 4% b ) S

ME T R T3 A 0T RAFS A ARt i i B R AN SR AL o A PR 2 SRR A W] LS
FAE R YIR IR AR SR AR R TR R R AL LSRR TR s R 2R K
B H o) A A O 00 SR B TSR Tt g i R LA A Y e R B R
lfa o 47 TRUHE IS T 32 A0 RIS B 25 1 D0 A1) i 405,

R v XKoot X o tuy oo Moyl v S m WD E R ()
[" A b 7|F an' —rn (1)
e ol [ ' r )

LR A A an OB PN AT A T - 90 BRI 1 R P B R 0 A A I
B ORAR AL NI Qo) -2 S0ER [F LT — A% BE R Ol BT il 18 ko — 4~ [ b 1 uli 99 4~ 47
IR0 R A B R AE (T 5 AL 1) 93 i S T MR o AR R AR AR . S A MTRRTRAE 22 B AL e,

SRR ABN 5 L a1 a - BN FREE AR Cell 15— R 51 AT
ﬁmfﬁﬂ&ﬂﬂﬁﬂﬁﬁ?ﬁ 7 AT I h A A B R RO AT S SR E LA s L2 Cell
PR R T I AR A  bC  R ER A TSUR E K  T R TR 1 R A AR T R ER TR
ARILF P HC 4 - T2 BH 3 ) B i o A0 e 1] 9% 000 A L -3 R0 L0 25 o 5 R BR T o0k A 42 L U2 ) B
AT TR AR A O 1T A0 ot L 5 R R AR A T Y 1 s LR

R A BORRAL A A A As PLEEFEF IR HE O, b BIARER B 42 1/V A \1/\/,1 \/,1 AT

skt 1] -1 e \U/f3MbﬁLhrmLﬁﬁﬂ
AN L VAR P PR B RO AR A A A A W) e T B 7 3 1 ) IR A e B L B2 2 T
AR BRERCR R A A R R LA R A — R ITR L K b

SEAT TR R T AT AY A BRI 2 0 B A A 3 TR B R TR A . R (R X e B A A
X R AR 2 A B RN AL A VS - A B A BRI R IR R e B B E
AN AT IR Ho B 1) W 5 I T B AR 1Y I ﬂ‘u}i-"ﬂ‘Iﬁ]Jﬂﬂf?ﬂ!ﬂ%‘fﬁiﬁ%iﬂﬂl@?&l%%ﬂlﬁf?

T b Bk () 0 AR o S B LR T AR T A b AN ET G R e R RS L
WL TR Fe AR AR A KA BTG (00 U 20 B TR B R AR R A BR LB S R T R R A
A S A2 ) AR B B AR S AN S B A RN TR A T B M IR R
AR A AR R R T D SRS TR A R e R e B R AR R - &
IR H YR BT IR G i e L D A bR B R SO DRI WA KB AR BT IE T LAB
Fe o B AE S 0 72 v 0 A% BB B A T [0 90 P18 7 o P A O P B 15 R M TR A O b BB i R S b
2 SR 0L A M R T AT B T 1) v 5 L A e R D) T T e 1 AT R
FRATCE 12T 19 R T 15000 77 5 KA I I fH 1 3 2 R R R At T PR R I 2 R 2 RN,
-l A 5 T B4 Bf £ 3% 40 00 A3 4 25T
2.3 HTHEBEHR

T 404 0 N 6 A7 28 ) o 9944 1 B i

W LR R AT A I BT R 0 X 1 X A S R RTINS R SRR
R Al HE T AR AT oo L L YT A A e BA B T A2 R 8T S A D SR R & HEE

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



FrEF ATV ESnREt A EARLTE 1635

B FAR IR Ay DR 2 0 0 A B g BB /N A IO R AT A A 8 B R8RS 1 T
(A I O LB b BRSSO BB L VL AR R IR SR BA S P B M TR S TR
P AU AT S ATE S AT F — A B CERNR RV T EZ M. &
B bdad# . BB 00 bR R Oy ok 7R AR B B b R R AT R B N B R R
IO 4 i 1 2 BA 310 A% 3 A 1) 4 U9 HE R A 55— BA B A, B 500 oE Eh DA 3 10 3 HE P 4
ST =03 SO )

FeMFLREREE — SN A S B0 HEE B0 (I B AR A0, 1 248 TR 45 L v o T £
AT A Z S0 BRI Bk 20 5 (3 RS O T4 T — M E ah 0 L AT D 7 & & — i i
Jor i AT KL 2 Y BR R B W — KM R RS AR, BT B A TR RIS E R
LR R B R T A MR T R A

EAR 5 2 FUT R B0 AL B B B R F ELT DA 9k S K 0o AT 1R 4005 0 ok R B T R A 5 A Y
ZREE. Bk, RATES L F B RE 2 Fhoy b7 a0 W k.

2.4 BIMEEIEE

B R R F R B A A B AM Y R AL Bt F T T 2 e B )R S A SR A ok hg R
TR E. RIS 2.2 75 o (¥ 07 2 S8 000 M M Y B0 BT IR 22 1 » 0T A8 TR 400465 4 SR % 3 A i 167 8 4w 53 47, 8
WEMEHR KB RAR =M AEDAEVIBIS AR S £ L RFEEM IRPL L
eRi e B IE I SR RN P R T B =l o S O R 1B L 2

Joo AR A R B R B 2 DT IR B 5 A TR AR ¢ i 1) B A A 8 R O T B A 1) B A T
AU BAE B R Cell M55 FTH . 3 Cell —4r 5~ BEMFATF Cell EHEHE 1 B0 H
BEER - ITREAIFETRUBN AR EHE LR, i B FEAF Cdl TBRIFAH
U s 7 B 3 G T 3 B o o 0 TR B T R4S 7 Cell, BB AR 4 T 76 43 B T (0 BT 1) S B o

MUER 2.2 795 R B A B AR R A 16 B (4 Al L B T Bk R AE M B G AT ) B
0L 4 62 280 22 AD #1249 35 i R 1o A ST« 5 A0 0 AT 1] B 6 A RS R D0AR B0 1K I LR — A
FRAE 1) 5 PF 2 S 16 3 1) B PR S B 401 T S B AT K B R R K R T R
A A B BD T 3 R R A 2 A R b R A R AIE 1 X6 7 B9 R AT 1 B AE o 43 E1°F T
ki N 7E R B B0 T 5 8500 (3046 43 B0 180 59— M) 90 77 » N TITAE 5 BUB B0 F 45 R I, AN 2 bt
R B A AT R Xt DU TR A T AR TR 43S 1 AR R EE M. iy TR U REAR F A %
BT T 53 B BVRT AL A o B AR A A S NS R R A TS B 4, D BT S B T A B
{6 7 ) S R P 0 A RO TR 4 £ 42k M L oy B R S R R A WS AR R, T4
KWMEFVR G — D — AEARHE, Wik B AR RIF RS 2.3 B MR T 5 % B
WTE 2RI o% - X I RL TR B R A Y T I A i )

2.5 ATHREIET

B R AR R IR R ML B LAY B R — A WA, R R, i
BREMTA Lk R U ERE R IR SR uE A Bt h F - hIBEK R R
YRR LIAR 2R 5 M 20 AT A Y 30 2 0 S B A BN U0 0E

B AT REMP AV TERDE EEETTELRR LG X LRI T £
Y0 FF LA AL A B ) LX) 0, 0 T8 A 7 B SR AT AR A B0 8 o T B B I o) UK % IR X — 4
BEERHERE RGN KEL.

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



1636 Journal of Software #A4H4FIR  2001.12011)

2.6 HEHH

AT REERTIH WA BRI B SR LT — K & % B AN TS R F e 4 % b
e — B, BT — R B 1) S B T AR B L T R A0 TR 1 B 1 R IO AR A7 —
AEE 5 B BIRT , AT B G T BRI TOU A A 8 2 T 5 A P A TR B TR RE b s ol O R R A T A
¥ BEETAE L T B m T o E R S HE R AR T4 AR RIERT
AR R T E S R L TR O A A e AU = AT 09 3 AT S0 5 1 20n , 150 E T TR I
HOBUF 2 J5i » = 5 T8 7 fhk rll o 1 TU e 76465 11 370 2 oh BLRE 1) T ok 058,

3 XBER

B 3 4 T X8 W e A = R b SRR Dragon MEAVRY TTALES R AE AT IARE 5
M i, Lindstrom #3600 24 29 5 B () 7 3 16 3k T8 45 8k ) it 728 1h ) 24 9 (X 388 3 B o AR K ) BE ML
SRR R BR8240 95 5 B A0 TR LAY 1 4 B 45 40 S AR A R 1 1 DA TR 0 40 5 AR 4E L G
FCRTEH S YA AL 0 A5 AL TR A R B 1 T AR A4 1.

(a) Original model (869 928 triangles) (b) Crease vertices positioned (3 686 vertices)
(@) B RIRI (860 928 T ) Cho #1058 (AT B G 3 686 P Iy

(c) Result of our simplifving method €18 016 triangles) () Result of Lindstrom®s method (18 016 triangles)
| Y g

Cod JEAInamfbas o o & g Gy Landstrom 925 ¥ 0 ol 5 Mg

(e) Close-Up of the result of our method () Close-Up of the result of Lindstrom’s method

Ce) WATHM AL RE L FIET (£) Lindstrom iy fL 45 8 0 L F4F 7S
Fig. 3 Comparison of the result of our method and that of Lindstrom’s

B3 RANEI LY Lindstrom J7 3 0] 4045 4t L 3%

© HEERERKLEIF  hps/ www. jos. org. cn



FUEE AT Viaae Rt ARG R 1637

MTAREERAORE FEETHIREUMET T ZAEERTUE L, F AR T
T 5 B = AT O SRR 1E B, o PR O e 1S 2R A RIS 250 A £ R 4

AR —HEAER AT TR, 1 45T A SO RSB 9 S TR 1T B T e
B B f R B 90 Pentium 11 667, 256M A ETIOHL LS. ARP A H M RE TR, BT 4
WEH AT AR R b iR 2 BAS ] A A L B LR ES T2 ERERR.

Table 1 Time and memory cost of the two simplilication methods

F1 PIRIE AL E HENL I AN

R - B § Memory cost® (MB) Time cos: ™ (s34
Model" [T [T | OT
OoCS DSA OuCs D3A
Dragon™ 871 306 166 280 9 500 15. 8 20,2 9.4 13.5
Dragon 871 306 18 018 3 500 2.8 4.0 4,9 6.9
Buddha+ 1 0&7 718 185 694 15 500 159 2000 11,3 16. 8
Rudldhe 1087 718 TT 692 A4 0G0 1.6 6.6 6.9 %5
Woman"' al8 60U 103 499 6 nG0 15.1 15. 9 69,7 12.5

(ORI GO A HF B S0 TELFF B A T ORI 0 0 S Dk 1.
TEE 1P [T | B4R R RN = M B4 [ T | R R RS R ZAIE A8 DT BAG T H
WA ECH -O00CS A Lindstrom HyAMFERIE LR DSA RA CHTIR LB .

4 H—FHITE

mFEARETA— RS AR B N FER f kS AR e REL e W,
B msE . BN ] @ w22 (6 58 BB MW AR 215 A G 3 SRR — 1 Cell WE £
A (BT A BV B TR SRR A0 A A 0, AR AR U fE W AR 48 TCell WA B 2 i AR 1L Y
Fit 5 BT R 09 IE B ok 1) AR TE AR B0k o nl LT A 4R A0S 2 A1 R R S P R (E 7R Y

wOR B R AL PR AL B ORI A R B, B - S M TR E E T
B JGURE A 1 1) b0 A Bl 2 EL R S 5 B SR AR D Cell DR/ 98 L W) ot 30 280 3 B 1) 1 A Ak 57
S TR ARE D IR TR HIE R PR E B8 6 A5 B TR A AR S AR 4R RS #Y
WA oA TR UL K B Bl i 85 T B H

References ;

[1] Schroeder, W.]., Zarge. J. A. , Lorensen, W. E. Decimation of triargle meshes, Compuzer Graphics, 1992,28(2): 65~
700

[2] Eck, M., DeRose, T, . Duchamp, T, er @i. Multiresolurion analysis of arbitrary meshes. Inny Cook, R. 5 ed. Proceedings
of the ACM SIGGRAPH’95. New York: ACM Press, 1895, 173~ 182.

[2} Bernardini, F. . Mittleman, J. . Rushmeier, H. , et . The ball-pivating algorithre for snrface reconstroetion. 1TEEE Trans
actions on Visualization and Computer Graphics, 1999,5(4) ;349~~359,

[4] Hoppe, H. Smooth view-dependent level-of-detail control and its applicstion to terrain rendering. In: Hagen. E. [, Rush-
meier, H. H. , eds. Proccedings of the IEEE Visualization’98. New York: ACM Press, 1998, 167~-174.

[5) Rossignac, ). . Borrel, P. Multi-Resolution 30 approximation for rendering complex scenes. In; Faleidieno. B. . Kunii,
T., eds. Modeling in Computer (rraphics. New York: Springer-Verlag, 1993, 435465,

[6] Low, K.-L., Tar, T. 8. Madel simglilication using vertex-clustering. In: Cohen, M. , Zehacr, D. . eds. Proceedings of
the 1897 Symposium on Interactive 31) Graphics, AUM Press, 1997, 75~82.

[7] Lindstrom, P. Qut-of-Core simplification of large polvgonsl models, In: Akeley, K., ed. Proccedings of the SIGGRAPM
2000, ACM Press, 000, 250~-202.

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



1634 dournal of Software HAFFH 2001,12¢113

[8] Garland, M., Heckbert, P.S. Surface simplification using quadric error metrics. In; Whitted, T, , ed. oceedings of the
SIGGRAPH 97, ACM Press. 1997. 209~216,
(9] Hoppe H. , DeRose T., Duchamp T. , e al. Piecewise smooth surface reconstruetion. Ins Glassner, A. . ed, Proceedings of

the SIGGRAPH'94, ACM Press, 1904, 205~ 302,

Fast Out-of-Core Simplification Based on Detail Shifting *
FET Guang-zheng's CAI Kang-ying'. WU En-hua'?

Y(Labaratery of Computer Science, Institute of Software, The Chinese Acadeny of Sciences. Befjing 100080);
E(Farulty of Science and Technotogy. University of Mucaw, Mucai, Clina)
E-mail; {feigz,cky|@seu. edu. e, fstehwi{@umas. mo

http://www. ios. ac. ¢n

Abstraet ; Most existing fast vut-cf-core sirnplification methods are based only on uniform or approximated uni-
form sampling and thus hard to perform adaptive sampling according to the detail distribution of the models. The
loss of visual fidelity may be large when processing maodels with non-unifarm distribution of detail, lo his paper,
an efficiert high quality ocut-of-core simplification method is presented. Tt can deal with models that are too large to
he loacled inta main memory. This method greatly improves the simplification result of the medels whose detail is
non-uniform distributed. In this paper, an initial simplified model is first generated by uniform sampling. A statis-
tical analysis of the original model is also performed at the same time, based on which detail shifting and locally re-
fined sampling 10 the model can be performed. The algorithm greatly improves the guality of the result model
while the processing time is still linear to the model size and the memory cost is also small.

Key words; out-ol-core simplificarion; detail positioning; detail shifting: non-uniform sampling: edge coliapse

* Received November 10, 20004 accepted March 15, 2001
Supported by the National Natural Scicnse Foundation of China under Grant No. 65873044 1he Research Grant of University of
Maucau of China under Grant No. RGH09/99-005/ WEH/FST

© HEERERKLEIF  hps/ www. jos. org. cn



