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Abstract

Virtual Reality 1s a Virtual Environment created by computer. It refers to an
interactive system based on computer information, which brings users illusion of
immersive experiences via real-time stereoscope display, sound system, data glove and
other haptic devices. It permits the viewer participates in the environment, but not
perceive it in distance. Real-time display, which is one of the bases of Virtual Reality
technology, challenges the computer technology of software and hardware, and also the
computer gfaphics. High-end ceniputer system and effective algorithms for improving
the performance of rendering system is worked out to meet the need of it. Though the
current Current high-end graphics systems are capable of rendering tens of millions of
polygons per second and support advanced rendering features in real time, the
complexity of large geometric datasets appears to be growing at a faster rate as
compared to the rendering capabilities of the graphics systems. Many software
techniques are preferred to handle such large geometric datasets and render them at

interactive rates on current graphics systems.

Multiresolution modeling is a multi-level representation method for a environment
model. A series of approximation models are created which represent different level of
detail. Then, the rendering system can choose the coarsest model that is appearance

preserving to improve the performance.

This thesis makes a deeply research on the technology of multiresolution modeling,

and has achieved some new effective results as the following:

A Gauss sphere based near coplanar merging multiresolution modeling algorithm is
presented which can remove the redundant near coplanar facets from the tniangle mesh
conveniently and quickly. On the basis of a hierarchically partitioned Gauss Sphere, it
generates the basic simplified model. Furthermore, a series of approximation model
containing different level of details are created by further processing the basic

simplified model according to the Gauss Sphere. This algonthm can not only keep the
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geometric features of the model effectively just as other near coplanar merging based
simplification method, but also be convenient to implement and has more wide

application.

On the other hand, thinking of the mesh model used widely in many applications is
in fact the discrete and linear approximation of the surface model, in this thesis we
present the idea that generate the simplified model by resampling the corresponding
surface model. Moreover, for incremental simplification algorithm that measures the
contraction error heuristically, an adaptive measure scheme is need because the
simplified model has difference characters in different simplification degree. An
adaptive weighted control function is presented in this thesis, which present a new
approach for model simplification algorithm. The subdivision interpolation based
multiresolution modeling algorithm and the implicit function interpolation based

multiresolution modeling algorithm simplify the mesh model on the basis of the above

1deas.

The subdivision interpolation based multiresolution algorithm use the interpolation
subdivision technology to compute the contraction target point by interpolating the
vertices in neighbourhood, which leads to much smaller Hasdorff error.  The implicit
function interpolation based algorithm generates the regional variational implicit surface
of the mesh model by implementing the variational interpolation technology on
partitioned mesh model. And the edge contraction target point is got by resampling the
corresponding region implicit surface. Fdr the regional implicit surface keeps the

same in the duration of simplification, the accumulated error 1s avoided.

Key Words: Virtual Reality, Multiresolution modeling, multi-level of details, Mesh

Simplification, Gauss Sphere, Interpolation Subdivision, Variational Implicit Surface
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et AR ERS. MUGROREZRFTEETITER.

— MR, £ PEEEE A b Ak Refinement) FIfE 4L (Decimation) #
Ho7ik. AWTT BRI RIS R R K EHACEIE M PREA RSB A,
T RmaAs, HBA RS E KT [Turk92, Hopped6, Lounsberyd4,
Liuo8]. MEHTERREFHER, CEIHBREYPRHILATE SHEEER
ERBERIA, ERESARNELEEY. BAFRMFTEATELMBTAR,
B EH AR b—Ri 3 RS S A A R R MR AR R I LR
LR,
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AL R 2T 1 X

1.3.1 445 (Refinement Method)

MUTER-FMEPERFEE. SABRIRBERYEMEREDEE (Base
Approximation) M’, BREEMFRA—GE L &, BAMMIT T =, ERVIEH
BRIEMRBHRE, BERREMERKNREREETNSHE, EREETHEN
A, Kb, HAUTZEBRIZHHEREZE TR ERLRBBREEITE,
2 R B T AR .

il

Faugeras 1F[Faugeras84] & HE I AW R MEEE PHAFTH MBI =%
YIARIIE LB i FE MR, BRI & 89 = A AR 3D R KT 4R PUg 4
B, MEEAPE=AEA AR —MARNRSRS. REZEXERETS5H
NEZAEAERRETNS, HFAWMZEZREFEL RENEE. &8 HHEE,
MEZALEEAFTIN S, FiR=AFS A3 6TT=MAF, RINEZ=/AFIT N
TR SES AHNEBNTFE, SETFATANN. BEBEAFNS, NATE
HARATERER, ZEEERIREN—FMALTEE, HERBPEHUREN
FRERE.

19944F, Delingettei® HHHEIRE . K. ME=DZ MEARERE, RE\LE
85 /NEHE RS =% 5813E S L4 H [ [Dilingette94] . S FaugerasHI HiEE L,
Delingette 2 LL— N 55 B 4 4 5 T 3% i 187 B £ W 4 A8 0 R %0 40 432 B £ 9T 06 44
B, BB RAgHTIRE, DUEe iR &/ P[Delingetted2]. ARG, X
WET R PR B T AL AR 3E: TR K, REREBARTFERKKN=/AT
X AT S, HIETH A F A 3  5 [Delingette94]. % H % 5 [Hopped3]H]
FiEMR EERERBITERE, BELRRILEE.

WAk, BT/ EAERE (Wavelet Decomposition) 1% 4> 3 45 & [Lounsbery94]
[Eck95 #0471 M ¥ 48 8 [Hoppe96, Liu98]# B T A LI FE.

e ET/ESMBRHEETE (Wavelet Decomposition)

Z PB4 87 (Multiresolution Analysis—MRA) Z/MEREXRPFEZ —,
TR L SRR AR T A A O FER R (Ercos]. Bid P

14



F—E R R

ST LTl E s B A UGS EMA IR, Hd, SR LR R A RIR,
AHREWEE—RIHEA Y. EEUESEMAETEHTUER—RIELSHE
B, MESBCERITIMMNE TAEMRES RERK L 5 ¥ % KR [Mallat8g,
Eric96]. Lounsbery % 73 HF R -t MBS HET 2EE 6 # AR [Lounsbery94,
Lounsbery97], ##Hx EE SSEESK BMEET/MESE. TP EX—F K
¥ETRESIAJUAREMNS rHERER R R, LEEEBERFT—INEI2E,
(B2, T3 i S T 6 B ) Sk 7 15 1k ik R2 P 0 S0 4 e oy T ) 43 B
M, BR&IT BRI, BRI ES RIFAEE. ik, MRAANBER X
hb Ah 8 e AR R bR AE L 7 A RIS (Creases) [Hoppe96]. 19954F, Eck® AR
H T IBEE R BEE R T, MWTT{EMRARRSS N A T &
IR [Eck9S], EXFERTMGEBIRERSEGEBRYUERIRE. 75, MRA
A REST R e AR B ¥ b 46 M AT AR T TR AL BR B B 3R Bt

® AiHMET (Progressive Mesh)

ecot
Vi
vsplxt

& 1.4 UMk RS R

Hoppe7E 1996<E 2 1 & T B/ e B BRI H i Mg R & [Hoppe96]. Hix
¥ 5eiB it IR R M B (Edge Collapse) B YER 1B R4 R RS . w1457, {V,V}
IR A Eecol (VY DB BV, VEHAI— RV, ZMBRBEFET AV LR
MARE AV, Vo V. 3 LV, V., V, AR BERI PR . AR o = 0, B
iR Sk 12 T B 3 VR T AL A B AOIE AR R Ae°

(M = M7y Pty _sooh o 1 ety pg0

HoppelEiT M M Bl M I B MBI ZEMEEE —TA 0 (Vertex Split—

15



L RFEE R8T

vsplit) , RFRRMLEY,, VU ERFEE. EFERTREMERXR. DAAHE
REF . HANBRBHAGERESEL. A, ERZAERE M TURT
A—MEEE A LR~ RITRS 2 RBE Gsplit):

Iy
A e p gl ey o veplite) (M* = M),

B (M0, {vsplity, .., vsplit, })o HH, M° AEMIE (Base Mesh). HoppedlliX
PR R R R E BT (Progressive Mesh——PM). iXH, WIREE
B RABEMAE, RO LGRS ERERIT RN A 2R {E, BETES
R EER,

PMi B EE T/ MEMRATEF LR, —EHREFRFENN - EE
B —RAATICR, ANMBILRAEENEEZZHRERR. EPME
BEHFEERT MESETEHRRE, BAEFNELRRUERE ZHN
Fl. PMEHMERGSEERRNOER, USRI RAHEA., i, PM
LT — S BRI F 3 IS IER (Crease), BT MEKFERBIKESRE
ETEMGER FRSEnRRE. PMAETRENLIEPRIGELE., 7R
ESLERNEERE. F—FEH, MEATEERENE S HRERE
(Multiresolution Mesh Editing). ¥ #IT MR R KiIRE . LA, BiE%
E BB EEE A BFERS.

Liu[Liu98]. Cheng[Cheng98]% 5 33 T F| AT S M BRF1 =5 T MO R B2 T
AR R T i
1.3.2 HILFI A (Decimation Method)

HLEEEN—RERGEAP AR 2, FEMREEITEMT X
BRI T, R TREMXEE.

o HTTHAREMEE(Vertex Clustering):

T & 3 & B i [Rossignaco3, Low97, Schaufler9s, Luebke96) & i 22 %5148
RhMRSSRTAE REEARANAREGRA—H. BEEORNLRESIK
BT EHEIEIMER (%R, MRELAFER (A% AX.

16



B—E MR

B EMBESH T ERossignac M Borrel R M MR AT A RS E &
[Rossignac93]. HEEHARTEMRAMEARE, HNELBEEHTHSINS, A
B AR IR T S 2 B S PIR RT, Mg EE LAREN MRS
TFFAATNARRMLA “Optimal”) FEARETS (MEHBTHAETRAHN
IACERM ERIEN RS, SFEREERDMA),

ZHEENTHOMERE, FETURERYNIEINER, HNEATHEES
A8/ VTR AR MACADBR . HbEEEEXRRET N, HLERMET
FAEBAEE KB TMERITH M. BN, EFRELKTFNEETRTH
JUETHSIE. BIE—HBFEIIA=AME, EPRE=ARKRTHEXTRE
B, MAX—FESRN EME RN CEEMMILERE. mMARAMD, 2ER
FHLEr LRI LR RERECAR S Z AR .

B, BYERARMZEE S HET UESIRSHEZEEEE. Luebkeld
ot 28 37 % [R) (18 R M /A O ] 2 0 B AT T it [Luebke96, Luebke97]. Low#l
TanW4R B R AN H . REEERENHRIEATEHS BT, HHRTHS
LEMTRETHNEERERERTALow7]. N FRNEEEES M RITHIR
&, EEREXESZFATHOEBREERETIE.

EF TS R A N A BT AR, 71 E AT SR = A T PR
. EUTRERBANTL, TEAEESENRBEIEEER. %8
AT A T RS R BT S A E R R AR R, MM
B= AE AR AT S4B TR0, EER T RRE. WS,
R A RS RERS B TABY, BRTRETARLENFEHNERY
FATRESETOMALE, Bk, fRegsERE AR K HausdorfiE BiR 2
EEREN LR, B2, 5T TRIEROAEE R, RS R RN
K, WSSt KRS, Elk, EMNLERRANERT, FERERNRE
Bo MBS,

¢ HTXist& HMHEIE( Region Merging )

X 18 & 3 2 ¥ [Deheamer9l, Kalvin91l, Kalvin94, Kalvin96, Hinker93,

17



ILRFHLFIRX

Gourdon95, Reddy96] B i & M EH M R @ X & # 17 ¥ . Kalvin &
Taylor[Kalvin94, Kalvin96]f) “#E (Superface)” B ik 5 T 3 [ HE N3 5 o 4%
R GBI ERKE (Superface), HAAEUREF B EMKE, H3tEil
EE AL FHATEN, RENZUREA EF =M. SuperfaceB iLAIRILL
By, FERUARMBEEECRE. BIEEEEYE BB THEAER NG
, #FEF B ERER M KB H 4% # . Hinker 1 Hanson[Hinker93] LA A
Gourdon[Gourdon93) Rt T BE F AL H BT KEOLIE R R R & .

SHEE S HEREBELIEML, REAHFEBARERFER LT
FHEABLELMENSRYE, BREECRLRER. Hi, ATEXFmAK
MRS D . AXFREHETRFRAEMUIESHEERATHE (F2%)
B EATREHATERSE, B, BRI TR R A AR
£ 2R AT [Ca099].

o ETMEMERAIEE (Vertex Decimation)

q
delete
Vi

(a)fE LAY (b) fEHLSE
B 15 SRERIEE (MRS Y, FHARTHEFR=MAIL)

ETTHAMGHEE, RURAKA ENEENHERZ —. EBRIHGRH
RIS, 5B ENERRT =AM EREARERE (mELS)
[Schroeder92, Schroeder97, Soucy96a, Klein96, Ciampalini97, Kobbelt98, Zhou96,
Li98b, Turk92].

TurkF1Schroeder#F7E 1992 4465 T £ Ml 1% ) 552 8% B i 31 % B AR Y (o) (L LI
[Turk92, Schroeder92].
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B8 E R

TuwkRiE HEERLEREN - AF S0 ABRAMEE L, FHSS5ETS
EaERPRIME, REATARRBREERENS, MEEXNTHER=A
& r. 15 4k P A% [ Turk92].

Schroedert$2 ! T % T TR <M 5% A R4k Bi% [Schroeder?2], 81 M BR TH s
BRI R HART, BEENERE., ZEEATARESHERE. UEE
ERETRASE (HeA, ERa. URS ABS. AL, EXTHRARTH
pt RS, EEAERRNRA, RERFESZAHSNEF £, 3
MEFFENSREFTF=Ad. HTRENEF-ALEEFTELRNRABEE
B3 FELE, FUZHEEEERENATRERE. 8 FENERALEE
 EARBEAREEE FERENRIAL. 19974, Schroeder il 1T $h 17 B 1
(Cutting). 4% (Stitching) iR, WK TEX—HRAERL G RAIMELFS
T 14 58 250 [ Schroeder97] . 7E %% B TH 21 M B3 % : [Schroeder92] 1, XTIL IR E i
G RT (SFTHERARATGNER, mMUEREENRMTENE
WS EYE, A% HausdorffiE 2 %, Bk R EUAE R KT SIT DU
B FENTRZANRREER, ENZ@AMEENEXTHEEMEURE
[Klein96].

Schroederfty 3 T £ M BSR40 B PR TERT 1B R (8] L A B AR, B
R T AR AT % T PR B {4 S P Schroeder97], [ AC 3 1 F- 18 ) R A ML BL ZE R AL
dEhat AR . KUNTANREET SRR ER BN, A
EEHTEERS, TERRARNAEZAE,

BB T, BRAC)TRASHETFBUEOMER. RELSTHER VA
CURE B HE A S (MR (v, V), WUVAERSTA W, MELTens
B T & [Schroederd7], A EEXRTUBEKTERRXMNEBTH, BW
[Schroedero2] A H MM LB HEH.

¢ HTiHirB6EE (terative Contraction):

EH—FE4PRER AL TR R KM 4 H % (Hoppeds,
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WL RF M AR

Popovi¢97, Hoppe98, Ronfard96a, Guéziec95, Guéziec96, Garland97, Gieng98,
Algorri96, Lindstorm98, Melax98, Lau98, Cao099]. &ILEF =HMFEINEHIRH
MEEN R TR —RE%. FEEAREOHRESRFRZENDHTHF, 3
BiRERPOIRERERS, BAAL. HE-FUEHE WEARSESHN—
&, FEHEX=ARBLNG, FMUME (WELe). BAMREERRESN

(a) Tteay EE

B 1.6 GIFBWE (MR (V,V), MERASHR—EY: UREBRERA
N RGRILAE, RS

B, TERAHGLHEEY, DREETERMRFHAT, QHBEETUENR
SRR IR (M ERRE LA RS,

B 5o 8 3 TP T 1447 B 1 1R 44 4L 350 89 & Hoppe %% A [Hoppe93]. /&K,
Garland(Gerland97] MPopvic & [Popovicd T BY RIUE B AN TR, WTT
AT LA 4 S AT 40 40 AR R R AL AR 0 EE B B 1, SETRIR ML, B TIBIAYT
BN EAREFFERSBLORBRELRY, THTEERRENEL,
B, 5 AMBEEERR, T4 80EET LURS BN R T IR s
£ L

ﬁﬁﬁ%%?ﬁﬁ‘]HoppeB’ﬂ%&ﬂﬁ%i‘:?ﬁiﬁ?Wﬁ*ﬁﬁ[}lappe%]ﬁﬁfﬁ%ﬁﬁ@ase
Approximation)ﬂﬁﬁ?'dzij'tB/?L‘Iﬁ.%ﬁ?ﬂﬁfi‘]ﬁi%ﬁﬂ*ﬁiﬁﬁ%ﬁﬁﬁ%ﬁ%n e
R B B R TAER R AR R AT . ERBRBEREE. Lo Ecanr

‘Ed'is'cg-jL= E%Bi}.:
E(M) = Edr'ﬂ{M) + Espnng (M)+ E:miar(M}+ Edi.rv(M) e

Hep, MAyEER, E, REEER (Distance Energy). FERGHEE ERE TR

20



B # &

BMPBER Y TN, RAMYBRERYMOELRE,: £, TSR (Spring
Energy), BIREREF—HKNHHERN0, H RS EUMBERYE, GHhiks
FIMP B UREBZH,; E  ATEEERRHKNIFERYE (Scalar Attributes) %
£ B (Diffuse Color). #EH (Normal). S AE#E (Texture Coordinates);
E, MEERLAFEARRBEEAEL ML (Discontinuity Curves) #JLATIRZ,
ZEEMESNEAEBEAFRANRE, HERHRTHERK, #ATIH—70,
000/ E i B BY (9 787 b T B K4 — /NI 1R B (8] [Hoppe97]. BRI ASRAT W
H R _EAFLE RIS FE, 2 GPopovi¢ MlHoppe Xt HESHT T (&, FHAT
LA E B B 4 B X 3R [Popovié97] . Hoppe B 7E 1993 R B I M A& 4L (Mesh
Optimization) 3 i%{Hoppe93] 2 & 3L H7i M 1 AR 2 A9 R Bt {Hoppe96]. BRI L
HEPEZMERENTZWERBRANELSR, RELH2. A9, LBE
LY. FEIEFEN A L M T4 EE[Hoppe96) 5B &,  {E AT DA 2 B af (ORI
2.

contract

(a) TE{LAT (b)yE LB

B 1.7 SRR (53 (FF) 8#E—AV, EHRMSBRRERER,
B EAE A FR R

Ronfard 1 Rossignac 3% #1846 B iEIT M B8 B[Ronfard96a] . Ik T &
F, MERE-TSHMN—FEHES, ZANRENIERXETHERNRK
EHFH . LABRAEFHELAEH A —FAN, EFANEAREARPMAR
AESNHIE. BR, ZMRERE G ESHoppeRI A LML, KATE TEN
] E 745, RonfardFRossignacgtt, ATLAEHi%iR 2 B8 215 8 Hausdorffix
[Ronfard96b). ZEEM AFRFMEILER, TARTHELRELEHERE

o
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HLRF 2R

Garland$% H KI5 T = R Z B R0 BIE AR R AL SR 4R M X i1 (edges) K9 38 I MBS
(mEL6) ¥ EBISX (vertex pairs) HIEIAMER (WE1L7). KA RAMEE
& B 7 % 5Rongard fRossignac[Ronfard96a] (¥ 77 = 3 Al [Garland97], B LA = /KiR
# (quadric error metrics) EB & ELRIETIERIRE (cost). RVYHEE T
S, SZHXF-FPEEE. VEESTEFEEEMEAM, X AETHAH
RE:

A(V):([vx v, v, )= T PV = vTLE % KP) v=v0v .

pe planes(v) plares(v)
K, pola b o s BRFETAREGTE: K- o' HTHEAETEpH
BEEMTEAE, ORTAVHRESEE, ATHEESTHAFENLZH, B
0= 3 K,. AEXTEHESOURERIUAATRSNFEZAR. BES

peplanas(v)

T AEEXTEES. EEEERBETIANTGRERQ, HiE ZRKRER
MISAERATHTRERS (FR). FAKREERD RSN PH LR

LHRE (0, Q) ZH. BIQ = (Q+Q,), AR ZUGIREH ik ST M ik
RE (cost)o  Garland 77 e 8 1ot F8 o 2 A W] 28 1 6 O A 1T R S S B B
iz, REEERITHERS. £—SBE LM TEMCHENRRZ AQH
H, MAHERS, A5LH.

Lindstrom # Turk ZE19984E# H “HH & W FE (Memoryless) ” K H &
[Lindstorm8]. %7 &R BEN T HES%E BB R H M R R 1 £ R AL B
B, mPERLTENTAMEFREAEBNGER, WETERTE. FEam
RIS RNERREZN (HELIRMBELS AR EARLRENR
£, KIBREEMEBERAT BE=AREEHARNEAERNERZAN0)
LA R (5 2 A A0 = A T E A TS A I TR 4 A A A /) B R TR X i B A8 AR MR A
ot B TR & 96 B [Lindstorm98]. {Lindstorm98]#& i, REER T HEFM#T
@z 4, fEeE bR R, WHEAEENRRER.

RIAUFBEEN A EERAETHERULIR S BRERNEREH,
FeA1A] CAR A (EH B X P B U G A R R ) £ Sy HF R R 7R [Hoppe96, Hopped7,
Hoppe98, Xia%6].

2



B-E B R

BT HRTIAEEPRTBE S, Haimman Z0E TE T =AFRERK L 5552
Z A [Hamman94).

® ET=HFFBHRICEZ: (Trangle Contraction)

AT BEERETHE A ETTREH A — K. FHEEKES=
U ER=fEXN=/AMEHE X IT R 4 [Hamman94, Giengd7, Ma9s,
Zhouo8]. —X=AEHBEEM BT RLFEEE, BRK=ATFEEZRE
BEESE, BRI GRS W RERTRANEE.

B, BATET LSRR EE—ST REIMNBHEL EERBERX .

1.3.3 ZEMEEH (Material Properties) H& R ER]

DA NS RELERNRAEEATEE THREELBENERRS. BEXR
NES, BRLAEEZSN, HRENLAS - SBRMBMEE, 0Material
Identifier- REEM (n, n, n,) ARERE (r, g b). SRR (u,v) FHMBERE.
K% E B R E T 2688 h T A #Shader Function[Upstillo0]. X TR &K
RIS ERBWER, BB RN TIE#T A [Garlandd5] (ANFERTITR & K #
ERRHERE) RTURBHISFMNER. EXT—RARE, FTEERH
i 4b 3 5 A [Hoppe96] -

Hoppe[Hoppe9S|FE R ER BRF PR T RE/LVARE REN LS, &BEH
EEMIRET, URGERMAESHERE, ANRRTENaNirERYE
 REURAFEHAPNBRERE. B UREXMBHERNAMHRTERE, BF
4R 7 BB fE) FF 44 « Certain® A WAL /B (R IG R I AN B YE[Certain96] . Hughes 3%
AR T EHGERENMBEA NS ELSRCBEL KR4 Hugheso6]. 1
FEMBEHETARRCBEYERIKETE, REHFHTHIL. GarlandtE
[Garland98] %f[Garland97)% F — iR & KR MW FIEBEAT T 20k, £ IKE
RERINSHE (3 #FTRRGBYIE, 2R REFAN), AMEMHERERE
R sIas e ML IR S,

Cohen[Cohen98, Cohen97] . Maruya[Maruya95] . Soucy[Soucy96b] . A1
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AL K F L FEMIRT

Cognoni[Cignoni98] & E T B v M BB REAI R E ERIRE, HHEMmEH#TE
TR TEER AR I RS R,

FEifEED, ZLOHREEVUNECEZAR ITEHNE TEFEZNHE, #
CEFETREZERTFRANESE. —EHEEHAPELERTEHERERACTR,
T AL A M % 4 B E BRI [Hoppe97, Luebke97, Xia96. Florianios].
HoppeHI B H LA U BEEIFMIR AN R, EREERE. MARSHEZE
[Rossignac93I2fTEERHR, HAU ZHNATEE=AFER, BHHEBLK
BARANE. T Schroeder®¥ A 3R H BT & Mg %[ Schroeder92, SchroederS7]E44T
SR, BEARFFEHNREMFTEE. MGarlandEZNUELR TEREENE
3 R A R B R BT IE E 2 B 83 E [Garland97].

A LH B RS BI GaussBRETE T3 E S H K R U R S RFEHB T 2 57 3
KRR (B8, FRMRE THEUENJLFSE: s, FRAERZSEFR
T, MEERARSER RN HMESHREMAEM X aa@ds#lmE R
=F) UAREHEE (FEE) BYDHARERY, R T IREEE
R BLRZE

1.4 XFfRj4LRE R BRI PFOT

FEI3HELRT, BYEoHERUNENRN T LR S RGHEEL
AR AR, B, ML REEE U R 2 W AR RN — T ERE.

FTIHEEURE, BNTES “Zil” fstSmU80KNEX. ®REE—
PR RIM, M OAHEEUIELER, EM, MHFRTRIELUREM BiEliRE. EN
fi D FoR I PR R B TR A EM. BN, WA FERNAFARE
PRI TR FE S R AR B A S A U B TR 2K |

o MEILLURE

SFEHBHEEERFROTENRIS, —2HRFEXKE, WKL
43R ALFEE (Similarity of Appearance) Zet X8R AR A VR ] AR RIE LR E HY
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F—E & R

A R - — - m—

B % pritE[Heckbert94]. EHRALHILES®, MBRAMAEM, ArslEAMNEIR
EAMURE T _ENER, TEIMPHAEREE (BETH. MEXDM F

XK. REMBBREL T, MAMBBER A AL I, WA I AHRR, &
BMAMMME SN, T _F2ZENERNRRREMAM EUE E AT REE.
1T A3 X IMRGBIEM B, BATATLME T #H3 F 1, HREMM T E X
[Garland99] :

Ir-13), = mLz ) INCRIRINERY

S |1, (u,v) - I ()| RARPERGBR B2 2 WML KB . M SMIEYLR L 1
AR, |1, -], KBS, FEHTERITTURERRERE TR
P 5 AL ALY R AU BLBE R

REETHARSTHRERERE N ENEENSET AL ERREERMENR X
FRERRE, TIXERLHARARTXOKEIE. Wi, BHEERFELEE
AT RigR. fn—NMEE-HRRERNERKER, WRESNBITH
AR FREZATASEAEE, RBWESHRN, 7LEEERINNHREE
WAL FREEEEK. BRETUARSEMNREZBTENATFREEL
HREFBANRBZ AL, BHEFE—LHE. BEENHEARRECTEX R
MEFHTRESHNRE. WREXRTREETHSZANERRS, TREFH £
R BB EREME. R, T8 WARXELE LAFTFERITH,
AR RN SR ELZMREH. ERIMEERRKTE, E20HREREN
WRAR—BAXAZETURSNREEREN, MXARSERKUTRE
ERE, WAJUTRERECAENELIRE, LR (Shape) LHELUEE
tE B VE 2 I ALUR B FIARHE

e JLTIERIIEE (Geometric Approximation Error)

P A SN, L AL, 758 [Prenter761 & B A % R RAIRE . REFANN—F
SRS, gONAOMECRE, EIE N (g, bl. ML EHETEE0)5/)
M2 AR KRE, XA

|7 - gl = mad f(1)-g(t)];
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LA TEEg()SANZ EIFFERE, EXA

|7 —gll, =\IPCFt)-g(e ) de .
MEFRHOHVEN T H5ANRERD, W AONBRIEL B,

L R EEE RNV E RSB RIRERE. HTEHERBRTIR
SHR B SELR R Z B2 BB AER, Fal DR @B tlR2E, RiF
ELURR. B, L.eNEFENRALEAHBRECEHEFRS, H—FH,
L, /a4 r] AT R BRI SRR 6 EILECEE, Bl iR BB K REmE .

A, BT FIL. AL, TS MM R SR IR 2R R RS AL L
FEAIRE. AERBERY, PONIMERTE SIEs, IAVEIMBER S
SUAME VIIEE 155 V2 1R H R R

d,(M)= min Jv—w.

wep{ M }

Hoh, | [AKLBEESEAELEET.

Hausdorff¥E B £ me (M,, M, ) [Preparata85) 2 5L 75 MRS B 3 B LR 2B
2, BTFEXRRZERNEARE,
Emac( M, M, )=ma:( max d (M, ), max d,(M, ))n

vep( M, ) vepiM, )

B, 4 MBEFEVEIERIMOIES . hHausdorfFiRZERTE XI5, HEM AEE

MEEE R, HausdorfliR 2 Eva (M. M )<a, NRARELEER M LT —SE
B e S M SR B AR e, AMEMT— ABIMEEB BB AELa.

FIEE, WLAE N SL,IEEARR N A TR B e (M,,M,), RTRBEEY
mFE B —RPHE, T,
1

W + w,

HA, W, WaalRAERIM,. MFREER.

Y

Ea’“g(M[JM1)=

(orag A2 (M )0 41, A3 (M, Jdv)e

EERRR S, ST Eax (M, M,) B Eag (M,, M) REA B EH I
B EFETAZANES, FELRMTSEAAEKS BRABEREEEX,
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H—F B R

FEMAHTH. AT=ZARLTAY, UREZARTHE T SBIHEE B R
BiED, MEASRAEASEED. GHE, FAREIBHOREER AR
FEEREASHIEMETNSHRBE. i, AMEEASHANSESENEE
MRRAFENMER FORUSkBIELIREE, BICL B B HausdorfIRE 28 Ry 46 48
R 8 . HausdorffE B /DR B 5 RBBWEMILUEERS. &
IS E KM, . MBS EPM)RPM). EEX,w X, 5510 PM) R P(M)IF
BHFAEBEL LNMTAE. ENELEENNERFETSE. X8, SRR
AR 2 Eomax (M, M) F Emg (M, M) TT 5> BHE IR TR H

E (M, M, )= max(maxd (M, },maxd, (M,))

EXI 'EXI

Ep(M\,M,)= 3 ikz (?Erﬁf(Mz)"' mgfff(Ml)] .
EMRELER, E, (M M) P URFERBREMMEEERE L HILA
B ME,. (M, M,) IMRBHL.EH, BARANESEREBRER B, #
EEERERRTRARBESELRE ML RRKER, RBTFHRRKBRELE
BUAX T IR R AE LA LR R R, B m] B A X R R HE AT YR B4
#z—. H—FH@, BTHEREHNHausdorfiiE KRB BEHBRANWIFH,
A, FLEE-REAEEXAEENNEIRETRREFRTN, TRA—
SRR, NARREKNER (RX3.37),

e MiEME (Mesh Quality)

% T % R LRI LA S M 7 T 0 B S R R EAR R, S R PG R
B R EE N R S A A R, BAASANEER, AT RRRE
SRRFRESEEN— HE. E—RSROTRRNERTT, AR
KRBT REFER N &E. kK=AF (Sliver Triangles——&FE#IT0BIE )N
NAK=AE) ST ER S 2K [Babuska76), EERXWE R T o4&
B ERESEFIIEEERY [Prenter75]. Delaunay =SB BAIFHEN T
B — RS AT, CEFESARNEIABRE, RS RETR
[Preparata85, Chew93]. (B, HHKE= MBI BEE M EE B/ MILTEL.
EEGR Z (Rippa92] .
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T KT EM R X

EAXE=SMRUBMNFEZED, RNPECIERH R REE T R
HEA LR ZEU R =AEERKRER, KB TEREFEAREURMNBEREL
[B] 37 R IR AL eI o

1.5 3 TAE

A S T EEAIAE LTI H:

IR T B PR AN B B AT (LA BB IR SLRRR, T T S RITIAN
FAURMEEZEBIXR.

BT —AETFEFROELEEEHEERATHBEE. EETIRM
REMSE, REBTRESEAMNEULEES, EREH, FEITEEN=
AR B R R AR, HEREY T RRAMNBRINBRREW, I
ETX—BREHRY TIECRESHFNESHEEY. BENETERER, #
B &E M AR JLATSE.

BT ETHAFENESS S HEER . FEEIT SRR
o o N B B L R AR, B ST AT AR R IR ORI R R AU,
AR ENE, BT RS ERT AR RLERLY, ®HEH0
HEEFRNARENR. FEEToBEEHNEE, AREAHBEBRRK
BUA B R S, B RSB /D EEELORE.

BT AR TRBEEENESRS M HREL, ZRREEN RRPRIR
B4 IR A, AT R BRRSEE, X ERTREEN A
. ARG RES, KEEMEEHERENE, &% T RPIRE.

1.6 /NG

X—ENBETESBRENBRATENERURFARELFNEHRE
W SRLETRANE MR ERREE, T HUERRECRERRET
o BEMENMETRXFMNIE. £5E/LE, RIENEIESTHER
775 T B TAEREAT T e
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FE B R

WXHREERAENT:

FRLENMAETRFRFLIURES HER@ETEE,

ZENAE T EMENESRS rHRET,

—

FNENBETEREGEENESZ I ERT,

BERLELLRXTIE RRESEZHEBRYERNERT .
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AN 1 fn o 1V 12"

5 -F R FiRMmMERLSFGE HHRERR

Hal, CHANZOAFRRYUNEAEEZASERERYPMBRESG 2 H,
HAESEAZE, HaE5LZENTREBERERAMESKE/LATE. 2%
B, BIBHREEME, FREEHRBEREESRENERETANREIRE
2%/, URFHABREEREEAREN. EREIRYELT, FEUTEH
ERYERBJLAI R, EXEXROVLTRETRERNEA. R
MR BRI SR HE, ERRAHEN, BLEREERYILARIE
ME%k. B, ARFREEN, FTEESBPIBEE. EXFERNIYTML
A, FARARETOELER.

LA, BMEAMLARESEMIERNERZLTE BN EX
F. HERHREG B AR T R BRI ZIT AR, RN AP &L
SRR A . ETRYNEERSEH PHANRERITRL, 7ERZE
R RIS . FESASEEUATRFIENITRT, RXREMECRIEE,
B—HM, BETHELUXASFNEENNAERAERK, WHULRREMEEFR
E L.

ABBHT—MHETEFRNETEGHENERGREERETHRENE
ik, B BAIERESCAENR, HR-ENANNE#TRERSE. RERES
A BE R ZE BT LR A, W AR IR EUE KT AR 5 oy B R
AT AERNSHESESN, EREUAARE: REBEHARBR, HRBILF
EF=fil. HEEREETRIOARSEHERN, MEIREHRILTRFIEE
EEREOTA. FEFHTFEAINETEFRE LRAFEERETHHR
A, ZEETER S, EERER, FTRFHREREMEJLARIE BS
Rz AU TER o

AESBESGRTALELTSFTEREVEETEA BN TENEN, XE
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H-% BTEGUEAH NS S HERT

FRSRIIE LSS &3 5 4 PR gL A 4.
2.1 KEEHEZRERATRE

KESHLERATHEENEUEZR —FHLTERIEIN K SE HE
Z EEEMPHESEUEENEA &F, BREKNZLE, REXEEY
FEFH =M, 8318 ML P BLXI DeHaemer91, Hinker93, Kalvin91, Kalvin96,
Gourdon95, Reddy96]. &S HHEEAREERMIST A EHREHMRE
. UbS, HEERTHELHAE M.

19914F, Dehaemer & T X Schmitt 38 32 F#F /5 11L& i 1 A9 8 35 [Schmitt86 34T
ik, REUBIHEZEHANBERNEEN HEHTHS, AHERERHE
VAL T X R 4 %5 14 ¥ M B [Dehaemer91]. FI4E, KalvinZE FIAMERAERL F—
AMEAMERILE (a Tile) BABHMEHFE (a Crease) WERE,
1 HiEALLIGATORY, it B # HB-repit R THI3DE 2515 F R at 47 Ty
MEE LTS, ERIEARSE,. FBEMNEHI—FE, ERRHENLA
FEARHEIR HER T MEAEPHEFFENKBRIIRNIELZLR, KARDST
% B Kalvin91]. DehaemerflKalvin M@ 4b 8% R R A T E & H HEH— Lk
B, DehaemerfIHiE BRI, RESLERMESFTHE, FELREE
MR HERREE, HFREACHRRMEF QT KalvinEEREERR
T (AMEZET—RARER HHEXE#ITEH, BERLEES X LHFEH
B FHHEN .

Ja3#, Hinker[Hinker93]#Kalvin[Kalvin94, Kalvin96]4> FI3RH T & FRmMH
HEEEMAKE T NAN S MR R S8k — LR (Mesh
Optimization) #E (Superface) Wi ZE. XPFN /155 A ICHTIR H 9% T Gauss
LU EE& HEEED, FEALTEHF—AMBMELIERY, EREL
X5 (FRAEME, Superface), REXMEKBEAREH=AURERBEBERMN
[fiRas: Xics

EZFEREUREE R EEMOTE. HERE. ERGEERSELR LK
BEHO=ALTESRETEIRMRA.
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BT REH 2RI

o ERIIFGUNMmE A RE RILHIRE

Salesint® B T %W (Representative Tree) #I7iF 1LIIEHI4E & (Salesing2].
BT R TR BITIE DRI EREGH, BU—EMRE ¢ (ERXA, Rk
A ZEEERE) ELEANAAFTR TR, AIERAMNEABLTE,
BUTHEMKEEAES. P, FEEE-N#HAT AR aRkm 65 H b
I LIET ML ERTEM (Representative Normal). B, WARNERFIEERAR
Kb2e. BFEAESHAREAMBEIYE, THRFBEARMAELIE S
R, KRN E LR E E R HO0(nlogn), HH, ok RIGHEE P HIE 4. Hinker
% Salesin 143 i 40 5 b sk, HAEMHRE SSalesintlF, AW A
SEAHBELTF—A, WLFAAFE T REREREELNZTEHFHIRE
. BOENEEEETAATERERNEARATETBMENER MY S
FAE, NTRISEENSERKEMUEERS. A, HinkerfIFHERRF 7
R EEMENE [Hinker93 ]

2.1 #E} (Surface Patch) F#E (Superface)

Kalvinf HiEEF LT & X

I B (Surface Patch): R—EERNZHHEAFEE (MEZUFR, AR
— KEARRMI S ARG NAER=SARES, ERETEER )

thE A iR (Boundary): ML FHAUKMAES,

HE (Superface): BB N AR FEAEROEFESLE (B21THRA
— R B ARIR R AR PR A B D

AFES (Border Faces): B@AAEMNEA (SlEAMMEHA) 34
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B8 ETRMEES AN S s

pagmzetial:aprl i)

Kalvinifl i 2 [ 2545 Y 43 1 4 88 T 88 37 JE 1 B Ik [Kalvin96]. #BE 2 M—1 %]
PERY “FHF (Seed)” WA T, HET—RHAEMEAEEEKMERY. &
OREAELILMEEEERNGE (FETE, BAEMETREES 5T BE
AL RS SRR N T8 M e , MV EATHE. ) M & JE B A 0BT
CMEEAT R SRAUEHNARAEAN, SEEEREEK. SRR
BEMFAEASRESHIEATN, RERENSBIERER, kit, Bf
MRS RRESERXE [Kalvino6]. #EHEEEIE A BRI 4 21 50 m A
BREROM), EPnRREEERNEAE.

LLERM MU — B MR EENZ - MR EER T ENALBEA RS,
BEGRERE. AENETBHREARESLS, ZEERKEEHLSRH
FEMRERE, ATEREURERAFBERA23)). 2EEHRHRE
P SRIR AL EE A RS ATA ZENRARA, HMATERNFIERES
SEAREAAZERR, AMEEWLTHE #87 EERNITHE.

o ERLERKEILF

Hinker {8 (b & 01 FEH R & P AR I SARHEF (Z45RR MR H M
FER XA BR. YARHE. ZAHF.), BiriFE (Segment List). MIFRHEFHIA M
MUREBNEIFLRYG, REMARPFRREAFDEE R LT RIA
XM ERERL S, HEURAZ, WRAHANZARE, AHELEEERK
iR, MAENEER, BTBRLTRERSEGREHTRE MG, RN T &R
EREHZAEAE, ERBOATURSERHRNAR S, HRIESSELR
BRIEEMRIBAF (F302.3.2).

o HEXEM=MAL

Hinker XA 8 Kong VIHHE[Kong90), MABHLR E=AMHEATHS
AN Z AR R G ZAT, FEREIMHIZAEE, MHKRENSE
Wid A BT F e, ERRKES AR I =AY, ZEERTER. .
EHT=ZMAAMERET, EEBRREASHF & FEAELEIL M [Hinkero3]. &
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RN el A9

TR D SR LA L R BT EP AR RNIR . MRS X LR 5K
TERHEATRRGEE, SEEENTREARER. [Kalvind6)% & T LA
HEAAR, EERAEM=ALKNIENEEERE S, AUTRLETHIN
BMEBEH, TEAEXENRK=AK. XEFRUMBFEURAT Delaunay
HiE, RARNZRTERESARURFAZABERN, EREHET, BHRIEMN
ZARWEER (AL 2.3.5).

M4h, S[Hinker93, Kalvin96J#Hth, REFREMEEN —MREENMLE
2 EF AR B R — R R R, TRV B NIE T B4 3 B m T ER
A LS — RERNEER (EARCERD MER EER—RIELAH
B (EX23.6).

2.2 EHTERE IR RT3

B T ERTE A e PR RS RY | TE T BA  BR T B R A BRTE T P R
Bk, BIRE LEERAARRT REEENEEANRRHNIAEL. 8T
AEENSENENETRISEXRAYHE, ARTERTMRREFHRE
= G LT A

B 2.2 JUNHE S

BERENCLRTTHFRENGLEE, WEFRE AYSRENEHSE
HFER FEMEER M. Ei, mREEEN KRR TS, R
TG A A 22 B RF R AR ST RS, W 2.2 Fmk EXRHE 5T H
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F_E BTHEUKESHNS MR

M, ERREG V.V, SRIRREABE = A R A% I B TER T sy
HEH, REREHENE (FEREEHA—NYA) ANATXHEAN L, B
HEIMEEHNRRE, ZFARNEMESER A S#E#F TEEL =52
FHEABRZDTREBHFMBRE. Bk, BIFE-MTUSHNERSH#
MR R, BUYREBRME.

ENERNNBERSFEEZE, 0T EX:

FHAXH: FEAXHER-FHEREESHE. WE 23, EFARAIREK
RER, RGN 37 BEAREIWANDESTE, HilakBEEFEIKE
/3, BI 3™, g, MENADEFRSRBIER S, MEBFEAN.

A 4

°7

Y
E: WX 1z MK 2w ‘ﬁﬁ&'
B 23 BXFE: $@Eh X (planar-enneatree)

BOTEER R E T FEA B R S0 BAXT R ATBRE#AT #4019 .

B, WSy BB ERE . ARSI & 4 BT FE AL
B (B 230, FABHHSLERVHERE L, ARREBRSHIGRE. &
A=A (d, dy, dy) FHREMERG. P, d M 0~5 BE, TR TH
—UTARMENE 2.4); dn dBTMBETHERE LNME (4,55 x [, 4,
Xy @), KEREEEKSAFERNET R Level TUE, K 0~3,, X8,
BATS MeshNum KFE— AL AFHRE LB — PRI A Mg &%, B
MeshNum =34,
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T R M AE T

Nz
H,
G,
E F
D(O) o~
T >
y
A B

.4

B 24 2L BHERERIE M 4, i T ABFE _LEIRI# 4, {E24 0: (2T @ CDHG
R 4 {824 1. £ T ABFE LHIME 4, (34 2; (L TH ABFE LETRIME
d fi% 3; T ABFE LM#k d, (6% 4. fLTHE ABFE LM 4 {8 3

A D
B
E H
F G
(a) 4+ BIRMEHANEE ABGH, (b) FF KB BSR4 3T WP
CDEF, AFGD, BCHE, BFHD, BRI EP R =R,=R;

AEGC
B 25 IAREPMEIEREA B

W TR, ST ABI SR AR AT A 2.5@FTRN 6 4
TESREAR, BEEERE L F AR 12 M. X ERE
A AMESI BT, BRS¢ M. R)E, EREEAXREET

ERE EmRa, WE 250 .

B 23 BTN E e SR L e — A RE. B FENANRE
T s S A ER T FOHS 0 B VCRE RS R — B 8% LU 1 iR RS S° R
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BLE ETENIEE RS g

—— # TR 1 S e e P e’ Pk A —— . ST -~

Aoz, BT S'E: BN 2 fwRNMEE § B85, BF 8, L
A3 RPN SPEHASEE, BT S BHENREREAER LS
EAT TR ARERARE M.

BATRA R R4 FIR B ATERE R 2 SR DS A 3 RS M, R A &
SRR — R BRI RA (BD: VZx90/3 . Level EH, Mk
B, REMERK Level (SRR, MM, MiRsEMERD.
TRERFECSLE % 2 XA R

-
i
- ‘

e

1l

2.3

AT, FHRE EEEESANRT KR A& 0 A R R 516
M. FHHEAKERESHRE DHEESE (DTaEBE), NREZETH
FEEAAE R . FHZAE A AR, NZELT—PEt3tERERN. ERETXRF
FIRE, AXRHTETEHIROOOUKESHESoHAREE. ETERLIEE
EHNEUMCEZERERFREYUARE. FERESTEERD L,
EXFEAARERSL, P 1MERRRREXESHEZIFRERER THER.
AEG B EMIRE G RKRNEGH, FTEE 7R X R G R
WRIR R, HEMAERT 20 HRERE,

EIXE, BN TKalvin[Kalvino6] 4B RIS & ——tn EAE B KL FE
Fref, (E—3HTE A ROV A AN T P SRS R S M, TR DL 1S
T, 2 R,

)

S CIARSETE A R A KA/ R A A BT K AR HE, 26 T B sk i R 4% 1Y
ByarE, BTN T EPRENS P RER.

1. RIE PSR P A AR BNy — 2 Ak, BT CUREE A
RE

. EECHtERE A RARRER AR LR,

. FLEEL R

4. WHEEUREF =AW, ERRACRREESFEARRLEE,

S, BTRAMURBEULRBHREONEREXREH, LR RYVIBE{LH#E

o

d
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ST A A T

ﬂ,#5£$ﬁwﬁﬁwﬁﬁﬁﬂ—@mﬁﬁﬁﬁﬁﬁﬁo

=T, ﬁ&ﬁﬂ%%ﬁﬁﬁﬁuﬁj&ﬂﬂﬁ@%ﬁi*uﬁﬁﬂﬁﬂﬁ. VHEER,
55, BEAEF=MAWKH Delaunay 7%, B TRHEN=ZALBRR: XN
FTHEAF LMBERS, KBEHANEZENCI#T S, TRHERER .
VR EEREROREAY: XANEZASEH S HFNRBEREERATHE
R, SO T RIFIBLRE, BN, BERIEEIR IR R AR T R LA
FAL -

i ol

RIVENBRIHEEA RS, BEUAEERE, SELRLEH. EF=AL
LHaxEEmMUNE.

23.1 BviftHEmR RS

E?ﬁﬁ&ﬁ%*-ﬁﬁﬁ%ﬁﬁﬁd‘ﬂ@ﬁﬂﬁi MMeteetl - IR DI A B AR,
FIE SRR G0 BB A AR BRATEEY, Bk, BiEEARETE
B EE S IRERE R SMelot (6 X MeshNum X MeshNum) X R UG EL P |
HAESA., tREEBYRENE, S XERAANFARETHA

Deltadngle = 90°/(2 x MeshNum) .

Ur e ST B (SRR 7 (x, v, 2), WIETHE ST KA Rt Y RO ER T P4 I 4RAD (d,,
d. d) (B 2.6). Bk SRIBER =S BIA/NANE A KR 7 56 RHTERE
R EID 4 M6, WHBREs £ 5 SNE—RE, RAEFEXEAN, BN
R AFERTE L 60 S R AR BT dy d. BBEXMHREMEHRE, &
GRS A PAFENOEFRERS T, BRESS. BHRPOER, T
WEE, mREE. £, BMEANESARELEEES. B, — A EHE
H—A RN DS EE A Ea R,
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FF ETELCUEHS HEIE 2 PRER

Spherecode( n }{
dy = WhichFace(rn ),
switch(d,) {
case 0://x,z.y
Anglel=atan(n .z /7 x); Angle2 =atan(n .y /' n x);
break;

case 1://-x,2z,y symmetnzing to +x
Anglel = -atan(7 .z /7i x); Angle2 = -atan(7 .y/ ii .x);
break;

case 2:/[Hyx,z
Anglel = atan(# x/ny); Angle2 =atan(n .z/ny);
break;

case 3://-y,x,z symmetrizing to +y
Angiel = -atan(n x /7 y); Angle2=-atan(7n .2/n .y);
break;

case 4://+z2.y,x
Anglel = atan(n .v/n .z), Angle2=atan(sa .x/7 .z),
break;

case 5://-z.yx symmetrizing to +z;
Anglel = -atan(#i .y/n .z); Angle2 =-atan(n x/n .z);
break;

3
d, = MeshNum/2Hint)(Angle1/DeltaAngle-+).5*sign(Anglel));

dy = MeshNum/2+(int)(Angle2/DeltaAngle+0.5*sign(Angle)),

WhichFace(n ){
if (fabs(7 .y) < fabs(n .x)&& fabs(n .z) <fabs(n x)){

if(n x>0) return0; /Hx |
else if (n x<0) return }; //-x}

else if (fabs(7i .x) <fabs(7 .y) && fabs(n.z) <fabs(n.y)) {
if (7. y>0) retun?2;, /Hy
else if (n .y<0) return3;//~y }

else if (fabs(7 .x) <fabs(7 .z) && fabs(7 .y} <fabs(7 .z)){
if(n.z>0) reurnd; /Hz
else if (1 .2<0) return$; //-z }

& 2.6 B SEME K AT R B R S BRI B9 4% 40

|||||||||||||||||||||
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#IL R L F R

2.3.2 #HEEH (Superface) A5

X A SRR, Bl 4 R T F— & 4TER T RS N R P i A
MRS, EEERENARZE, E4EERENETHTAS%: KF—
MEERBMNTANIR S, ETEFREMBHIAARD; BRFHEAULEEY
MAARE, BFARARP. RE, CURARDERISAKIR, HEBTFH
B AR S . XERA R AN EERSNLR, AT e R
WILHER. RIMARMANMERE HiE, AXHERANRABTFRBIRL
SETE L, RERELER RSN STAME . STHEY
B, MAARBRETENINLR. SRNRRTENIMIFRES B NEE S,
HeEEXRRD, EHFBER,

x|
3
>

AT H P HBRIIKK S, FEEXA T
MR REFHERN, EEmER.

2.3.3 BHAAEL

i FELL. KT

(a) PIARSTEIR OAKARELNL (o) FHERMBIEHAEE
& 2.7 EEAFEEN

EAGFREREN, BITFTUUAIBEE - EHE. TEIFELEERLET—
£ELE, FEFHESBEOAGANEUIES. BEBEX—EHE, BRI &E
R R — P wEi, Wl 2.7 iR, WHESABRHSEEBAKLLRN.

TLES, BENAERLSEMERRE, RSB EERRET R
MREEEL. W FFHEASENFET (B 27(), TREHERHNERS
F R T AE SRR, B2, EXMERT, ERLReEa LR
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B_F ETRLHEHNS R

IRERRNRAE AL RERED. TREREHAFERLTER KBRS
21PN AR

2.3.4 {RiEIA A S &3t

EZLH&ANEEmAR L, NEERRaRERET KU EMTIENE. &
FAREIL A AW URBRTIRIOM A, FRE[IE PR R, SHEFS
FEREDANSHBRETEFENEE. G FEXFENRREHF AR TESE
EMERERN S, BT UEREAPRREGHFELRZ—ENBIFE. 5—7H,
HTZXREHTRERFEREANRIRRE, FER/ABEFEAS, SSIERERKE
RE R

(¢) PATHIRABIEL R & HBRAF (d) BEMNERAATELEHER

& 28 BEUANSILEAH
(V. AHEIEAE S 0EH, BRI EA R
MR . BB EESN, EeaATFEnLs. )

mE 2.8 (a) FiaRNERANSEH. dTEEQFHET S Vs V, ZEEE
N (/DN TARENEME), UTHRATEHME. B 2.8 (b APATIRHFE
WERTER. BEaTR, PSEER - MIEARER, ERARERNPREKLS
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LA FBLFMRT

T—ERNE. HT A Vo V, ZEIREEERD, RELHAR R IZE 1L 3 A8 .
HEHTEHEHNA V, HARgEHEREHF (B 28c) FEET X, BLSH
FHEREHEK. RN, ROFTHEULFOBESSH, FLE7F0HE 2.8d Fix
RIZE R, BURAR TS &HENFIET R, ERFER/LASENTRT, FER
A REC IR

Ak, BATHEXNEYEMAHEIT R, URSFENERE SRR JUAFHE.
JLEFERFHREERRE.

o MM HMEERTR

BEMEREELES, FERIMETERRE, FEBYT EFHAMEH
FEBEEENFE.

ATAN, Y A
Y PV
{8 B = 5= W i1 y:: Pl

| 2.9 Shroeder T A B EE 572

Schroder 1R 4E P& A 1 B E /LA LR AMERERBPRTED A 5 TR
A, 2 A (Simple). H %% A (Complex). 45t i (Boundary). Wi & (Interior Edge)
PL R # 55 (Comner) (B 29), HEMARKAUREZMA ST o % #l
[Shroeder92]. Isler RETN S AR =ARFNEREE, ERATERAFRT A (Flat
Vertices ) 12‘1'5 (Edge Vertices). #${E=S (Feature Vertices) =3, R T A
SAMEEEERR[sler96]. MHIET=ZAFMBRHNZIHERYEEMRE=
BR=ATRAMAREER (Visual Importance) ¥R E = £ & KR BR WU K2 A R B¢
R (FATHAESHBE=EATAEH). Li MEXT SE&H0aMeEk. i
P IR B SR EEE, R =M RBERTERRENRAMEN X
5 P KIEERE (importance(P)= min( Error(P),, Error(P), Error(P), ) AT
RE R AL A RBUFLIOSh). XEMEEEXFERFRRENESS
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B _F ETIEAUNIS HE 4 B RER

HU LS R, ARIKMNAER, TEARNEERERE X TE.

HTAERMNNERAAPESEHEET, ISTHTEHUESHERAN
RETEMSWUATEEREAEER. ik, BINIXAS er UMM A EE
BiEAZE RESALFANAAREAZRSARERELFRAL RS, &
AR A, s (E2.10).

4,

Al ‘42 Al Az

(2)— R s (flat vertex) (b) BN EE S(edee vertex)  (c) FH Si(carner vertex )
B 2.10 s B EEAER T ARETRA K

EAAEEAREBERSA: HBARIEARARK (4) BHBEDE A,
WG, URXFANMERSANEATEAEANERETR, BESEHERAFFRATER
SHEAFHAZFHAS. BARTR ERERHERZERHE, 4, REAEFR
KikFERE.

—RA: FANTEE, Wk y—Bs (WE 210 ().

. HFAKRTHEE WZanAs (WE 210 (o).

BWIAAEE: A, KTFHEE, BAADATHE Wz ARGAR S (HE 2.10
(b)),

B, fastE OERK TR ITME R, BRER, ARNEEREEX,
HRBRBUNE A, —BRANEERN K.

SRR EBHNARTFRETHN. ERELRASHNEET, REER
BROABHIEEESHNA. ASRRENERA, HAGBREHBRA
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AL K FE BT FRX

s RSEDAMBR. EWSBAE S, WEHRERPIT. BAEHRNRITS
&, AT CAE SCEL R B Rl R BRI R LA . SRIPAFIE.

= f1L

2.3.5 HBHIHE

Ll

{1

HE—TREMNANF, NRXBHEIT=_AUERETE. FXEEXAN
TR AFARREI R AR, HR/ETE 2D ZEET Delaunay =1k (B 2.11).
SEREREZW, XKHGHEER=AKMZ, JRERIORK=/AE, =ALE
RBLT

(a) R ZHHBH (b) =R
2.11 BHEEH=A

Eilk, E4XBRBREANBUCEDRBER MYl (MaxLevel & LOD B4
HERDE).

2.3.6 LEIRMTHEE

HEs M OBESTER, AR MY E B HidE, REDEHEHERE
JUE TR AR A % 3 SRR T A& P BRI SEER AT

BE2.12 Firh S R A RTERE MG BT N B3 4R L EmE Mg SV 4% R |
S B AAHER., BR 4 BER S FRNFKRSERNBENE R SY BE S
| Mesh(S")Gj. k), BF4 Mesh(S“)G M FE R (S’ BEMMEE R ME 4 TG
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R HE A TR ES RS o PR s R

KR A Mesh(S)(, 3%, 3*k). Mesh(S)(i, 3%, 3*k+1). Mesh(S)(, 3%, 3*k+2).
Mesh(S")(i, 3*j+1, 3*k). Mesh(S)(i, 3%+1, 3*+1). Mesh(S)(i,3%+1, 3*+2). Mesh
(S*) (i, 3%+2, 3*k). Mesh (S) (i, 3%+2, 3*+1). Mesh(S)(, 3%+2, 3*+2). K
1, Mesh(S)(G,3%+1,3*+1), B 4 FRIRFIMESE, ARE A Mesh(S™) i/ k)R F
OLFER; XS FIREMRE, ARG S Mesh(S™)(, 7, ORI U T4 5.

A A4 @B HEX5 ¥ X6 B, "7 2
212 NEBMBEREH

BEAHHUT LA SREN:

(1) CAPOFESPHSBEAMNT, HEREET E. FIERDNSE
H (BEDREMANE RERARXAFEAHNMER, WRTTE, AR
MESEAEEE A, ERHKNER. MY REHMPIT FE, HR3H
HEAFEH SIS EAN L,

NREHRENEHEE, EFECHLF, HHER, RYMRRE R
WA TURLTFESPHSHEIAMRTRSERRBRAEE ST R, HENEHE
EYMBERNEERESFEHAGHE. fl, ERANER RER+ 2 =7IE,
WREMNAHINARLFAERE (4 FED, HEHUNERGE M ZE, BEA
B A . AMBOXFER, EERUBLTEITSEEAF T RIS
i LA RILF 45 A b BB E AR FIHTY .

) UALFESFHEREAFHT, HPEEET E. 0l 7 F, 8K 6
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AN o e AT

FRRARMBARSEANALTE R, BREESGAER S, SINTEFEALRE
PLUER 7 FRRM RS o, RIRRE G a8 O F & S s N 4B A I
WA RAREE. IR RERBIATTE, ERSABAFAFETE RS
EHEmA L.

PLER A ERSD, ¥R RNBH ST REELERIBE AL FRR.

(3) M BEATHEREFHZANE R, B MY BEF. R,
FRBEHATAFRELZALERE, BELERHE MY ZBERN M B
P -

(4) BRERXTEAMLRE EHEHEME.
24 TRER

ZEEETE Pentium 350 B CBEEHW, FAIMMATIRRORE, B
213, B 2.14 S HEEEMBEEBNFBUELNER, I MaxLevel = 5,
B (@) () (©) () () OWIKAEMEE M M. M* M. MR E
AR, AETN, EMERELEN M ZETEE, haRiFH R RRE
B LS E. NASEERISEEE . SRR 2 g B R e R 2 5
190.89040 A0 8.63359 &,

2.5 N

AETR T —HRBEVAESHNSERETHYEREE. HEETR
FEEAE AR, ATERRSHIESRENEN EERSRRETHE. &
EE T BN BT -

W AR, TREANNLASE. IFERAEFRATHEREE.
EEOTEEEHREXTEERHAEZ ANRTFXER, E£XNERIRT. TR
EUAMA AR, AEHRENARSS, EAAANETER, WiEREZR
MRS E & FRET fF REE. RALH AN L, X TREFHE
PR NS LA oRARRKER, BRATE RS SIEHKFRET, BLBKN
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BoE ETELHES NS HEET

BEXNFRRA LR RATEH. XROTIAGA R (8E 0 ) W,
REE S cos(6) X 0 HRUAHRE, TN FLFRE P MWRBREWER
e RZ, EAGAEETER, KREDEEEARELAR, HUHBRBERAY
AMBHREX S, FERARAQMRLT, BB/ A PR E
T #AT & 3

FF IR R TE Fr 580 BB R B 77 S A =8 A R B LU U R R R
EAHYRERHER, WHSEEHRENRR.

(0) BEIEE: 47, 858 A=A (b) M*: 47, TI6 =A%
(c)M*: 46, 538 M=AK (d) M%: 32, 100 1=fFE

B 2.13 SENBARREL
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WL KF LR

() ESER. 6 208 MM ()M 6, 138 A=A
()M 6, 002 A=A (d)M?: 5, 06 M=RH
@M 3, 750 =/ HOM": 2, SOI=A%

2.14 HHExH 4 HIRHE
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BZE ETHYEHRENESE B EER

FEF ATodHENEE 2 s REHRLY

3.1 HEALHPHREL

AXEFHRRALRY “ETIHFEEOELLIHERHL” B THLFEE
(Decimation Algorithm). $EE:CARBHRA NIRE, BRITIRMERERE. &
BRI R TSR . R ENRERERE A RERT.

PR R e X PR RB SN T

1. BUFRABERAY ;
2. BEHE—SHEXFE. ZAFPMRRSEH SRS
3. MIERBILIAR=F .

(a).i WV K REHRE S (). 3 Vv HiLEER
& 3.1 i Wy, flieR

gl =AM R, SRMNEEEG LA RESXREH. mE 31 fiw,
BV, VHRERER, NARFRA V. LAREFRS V. Bk V. v B2
& AV, R AVVVG#), Bij€G,4, . MBS Va8 Vs
By, VR — AV, MRS RLN =R (Container(V\V)) ABV, V). AV, ViAo
|LHY, BEMR. AEPRIOTUES, QRREXN REREK RBRE,
HRTEENRERES AR, RIT—KERE, #ERTPRAHEEEDS - =
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BT RS L0 R T

AR E RS —2FEA (MERARL, WS —N=Ak,: MRS HE
=A%) [Ronfard96a].

— KM, LATENHBRESASSIBERBA R EMHNRE.
Garland[Garland97]F! Popovi¢ [Popovic97)7E 1997 £ HIR H 095 T IAMB f9 fHi 1k
Y BEENE R IL BRI ET BB ST (Vertex Pair) HIMIERERIE (K
1.7). EMXHHIDAENRANTA, RT3 8. X, BT AN
REER LUEETRAGHEH. HARERHNMNTRE, SRR ENY
Hiffh. SAFIEATUE—EBE LIRMERNELREE. BaFL8uEm
E¥aWis, EXSEERETRAN, READMIRIEHNNINEREEE
%%ﬁﬁﬂ%%%ﬂ%ﬁ%ﬁﬁo$ﬁ%ﬁ$%$ﬁﬁ$&&%%¥ﬁl%mw
B, FEMASHETRAEK. BIEWEXE 13 WHig, ZEETUT R
SR MERIRIE, TR E L.

D v

B 3.2 THAKMEE (Vertex Contraction)

& 3.3 =/ARAMIEE(Face Contraction)

iR L, BTAMBREE, WAE=ARMNEREEEERFNREREAMRES
RSP RAEA . N Schroeder 3 M A9 T T0 A M BR Y PSR 46 77 V4
[&Mﬂ%M&Eﬁﬂ%@EﬁﬁE(@@lﬂeE%ﬁ%ﬁ%%%%%~ﬁﬁ
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B=d ETH3BENELSIHERY

EEBETANE (HEE, BRE, ARA. AFA. A8, RAEHRHER
misRbrdE (KFARFHTH, SABHMEREE) WA, HrtdibrEsn
FRHFT AR (Zhoudt, LioSIHEET SRR RSB B FEHET L
&, Hamman ZUHEH TR T =ARBRG L 5 HEE Y Hamannd4], #HilH =
BAEREATRAESHFAA— A, FHREUMHES=AENR=/EXN =FAMgHE
£ 4T M4k [Hamman94, Ma98, Zhoud8) (WE 3.3).

EX PR RS, AR (E, 4. BA) BBRBRERM
W RERL, FERXRANESNNNIEESXRNLAEME LW, &
AEFLLFTRH R TANEAEEZN, ROFLELYRFHAXE EN

MHEEAXRE: JMRBHEXREE AR RZAHS=AEAKHF
£, WE 3.1 PR, &V, HRBHEXEEESCHA V. LHSEAERFHFE
Neighbour(V\V,), BNEIFEARRM=AE . HREEA KNI EE A
BT, WEN V. Voo Vis Voo Vs Vi Vo H Vi VoV EX A
Vv, BARSE R

SRS RRAEREL, RIFTREMFEETEERBITE LR LA
TR (L) HERELRYBEREMEL. FESEROT:

. HE&MRETME, BYRMRILES.

2 WHEBRRUEARNETENNTSNME, FRIGLLMELRE
(cost).

3. RERLRE, MERRLESPOEILHE, BN, BEER]
fHFI TG . |

4 WETIEHBAS AU A T M. HEAREPRG, BE 2 Fit
BHANE SR,

5, EFTEAXUOMERBERSUERLRE, REHERT RO
E.

6. BARIT 4. 5, HABMAERAEXNEAY, BEHLEHRLEE
B
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T AF TSN

BU EMEERT SRS, EREER NBEEE, ERIT— ARk
ZEEAESBEEELRERBRIILEATE. BF AEERA&T 28R
FITRI AL R o KRR b, 3Kl T B AL AR B B — "NP-Hard[ Agarwal94, Cormen90]
M, BERCALEAFETERBRNCHAAEENEZ. RAENABMEER
HEREFTUERERERURBEFRER, U EEINERLATEE.

RH R, BRGACEEERIT U R B R AR T 5 % o (A ] s
TR BRI R, ME—XNXRTERE T AERRMIMERRCREZ 6]
s, Bl T ARMAER B M AR A MBS . ELURE EKE—TH
RURMSXARESREERY PTG, @AM, X, @R
EATRMAER THENEREM, MEHHERT.

EHMEX LS HEEEED, SR ILATREORLRERELE 00
AR ELTEENHRAITE. ERFNEET, MHEHRETRS
B AFERNTANTE. HUIBEPEROT S WERREAHCTREHEY
i EE S B RER AT R Turk XH QMG E#AT T — 2B MRAL[Turk92),
BEMERTOHERETANCE, RoRRERDI SR LK<
H. RAUESFEEXFANCE, BAREZRE LRFFREHEMBRIFL,
BB Gt & PEAER P SREAE, W= ER A K Hausdorff F5H .

MFLATEAEWRTF, RENEEEEXAA—HRILRE T IREE
il BIKAY, ZRF—BHMHLESFEFTFENULBNTE. £8
BRE /PRGN ELRY, ETRMLHE, FEMNESRNTE. &3
O U EBAFEOEE, B8 7 MRHEREHNETRENEEREIHE
A, HH SO R SEALET T RAE, BT RFHMRA. 3371, 34
5 3 1 o LR BT R P M2 ST AP B 42 o) U LA B B e G B OB RE T R IEAT
.
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HEE ETANHRERNERSAHREY

3.2 EUFHMLES

31 HRREHEA S S RAEE AT EENE SR AR B
&, —fRE. MR R AT A R AN R . T REER AT AR
IR AP RAER, LRSS, ERRERERREE N
EE R, TR, FANEASREEAATW. B,
%t FALE RS FEA T R RO AT, @RS RN EH R IR
P T ) JL (TS SR A B GO R, BB AN,

e 3.4a Fiw, BETFEMAEAERIFER O EFEPMAMETRRE
M, VEKEESIRER RN, ERECKRNRUZLNSRERE. £
BRI B — AL RAERMOREER (NE 3.4b), FULNRRHRATH
ZHE M. FE, STAERSLTHENEE G HERIUE P EH R
{RHFHR 254 R LATSHE R Y EE AL

()8 AL AT (dEtLE
H 34 PRI A AR IR B ER AR

ik, AEEERELETANEEE, REREFRINEERANLE
Ay LA R -

RATRERETARERBE BN RS, BREEARRIANERL
EEAKL—RA. BUABA. HA X 234 ), FRUHNHERE.
B, ~RAEEERN 0 AAEEERN 2 RIABAERERN 1. BH
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OWT RS

U LRXFRH—REREN M(M£2), BEARERIAR LKA,

M+l. E—Mma EE TN
FRIZER . |

EXAEFEP, AinSEE
£ 3.4 Titig,

3.3 RitLiRENEERK

PTG, BATEATHEE R B R R~

il 2 RE ¢ WRMLHE

W% &5 B T AT

RKTET 2, WARRHEMER: B, BHinASH

ERET & mE EsF SR, Xk, &30

T R AN

RINM, H]

pr-a, <.
#& [Sedgewich83], A H B #5 B L ( Objective
WA PRI LR RER ALY, BE R

iE 1 & #t [} Knapsack fa]
Function) 4 /R W] g % HufH B2/

i 5 B SRR [ 50 LA R 2 R

(Capacity Function) WIA%ERRMBEEJLHMERNEEE. BR, BNNZ
I,

B S BT 8 7R B R ML B LU AL B R 2 LRSI K. B
el B B R AR TSR 09RE (cost) B MBS LATENOBLEE LR

WEAE PR P ERRE.

HTRIMNBALE FHERE

RENATL2EKRLE

( View-Dependent ) FIRALER, BR, E

mHEHBRE S TH BT rFiE

(L4 —BXEH, &

}_‘I_.

=\,

R B BR LS RIS, &
BAEAT AR RE N R BOERIERT 5 R R R R HEE.

&, HAUBRYZTRETREREERLIES,
M2 Ul BT RFHRE E AR ER R ZE [Hoppe97, Luebked7] B ILH & K H

I TETHERHNREREINETHH

L EEMNA, EA S HEE LR A R
MR TR B . TiHausdorfEE 2 R B AT 80— FhiRg LR 2 1 77
WA AR TR B R R, 3 & L ERE
HAT VRN, UFRUAMBLEFE. B2 H FHETTH K HausdorfIE B B4 R &
MBI, 3 A REERS — 5 B ENITHausdorfBE B Y+ 5 ,
76364 B T8 4L B R 3 Hausdor PR B8 V8 0 AL IR R KRR S IR IIE IR

73
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BIE ET MRS S SRR

K8 K B

HoppeH I H AN ETHREBAUNER LTI NE. B LAREEZEURE
RAHHUEEZNENGEERR. EPRUARBREEE, (K V)EI AR 255 R 3
fﬁ%ﬁﬂ%%ﬁ%ﬁH&umorﬁ‘Eﬁ%Ed,.s,(M,V)=Zydf(M) (MATRACHERY, VAR

BENTSES.) KB &[Hopped3. Hoppe96]. B T3 B[R PR & T 18
AR R RS TR ) LR, B R A Hoppel) 4 £ 7] LLER 18 L Be R4k
Fiib 4 R. BR2HE THausdorfBE B K IFE E 2%, BI{EFEBEE M FH T HausdorfIFE
EEME LA BIR A, ElkHoppeIHEIZEREBRIE. AT #H—PEiLT
%, [Soucy96a, Klein96, Ciampalini97, Kobbelt98]&E X T HERAX B A HH LD
R B M E. EXFEMAT, RBEAFBEREELAVZRESNEREE
[R&IZEBEIM E— NP REFXIRR, R HE4dR). MIBSHATIEER LT
RSB A CEN FRESTHS S EERY FIMSNRR, XFEHA L
BRAEMTHEIRHXENEDER, B FEBHausdorffiRE. AT X B A K
Hausdorffif £, #—ERELRETEHFEE, BRNRAEENAEHEENT
B% .

Rossignac[Rossignac93]. Luebke[Luebke97]% | A 1 K 4% 8] £ 2 7T # 7 Xt 5
iR E#HITEE., AR ASAAFRNEA, JB—4HMIRE N —
g, ISR RERRESERASZATNAZ M s AER. BRIZEAK
FHREFEBATPITAZNKE. Aol B R R 8 xrR R~ T RIERL
R 5 B A R 7 18] i HausdorfTEE B . CohenZ54& i i Simplification Envolopesf]
FHiEMEE R RES, ERCRET RS K TG BRI R E T A REH E
e 7 5 [E G4 MY 2 (8] ) HausdorfFRE B [Cohen96) '

|

B—fE RENEREATNEERTERFRHTECME, FA 2L
(BB BT Sl AC AR B R AR AR R G BESS , fNSchroeder® fl SHMB=AEKE R, . &
0B x, LUK E X FIFE (Average Plane) |

H#H A FHEEHEKES (Distance to Average Plane) R AW sl I LR E
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HL KEBLFLIRT

[Schroeder92]. t4h, GiengZilRAH T EM RIS

0 A AR RS AR R R X

B [Gieng98]. B2, ~SRIITLlMEKEERE ttEKNATESMBEMRENREm A

IBERSE, HEXN R

X 155 ) 5 A it T 0 e ST

A

ANV E R M %

HERERFEH, FCZRERERASESRE, AEHEB P REER K
15 il T [Gieng98, Lansaster86]. |

ST B B TR B 0 2 U PR AL B AE B 5
HEE S, TUEEREETEE, R LES
R EEER, RAGERLTRES
MERIE BARH — AP,
18 By HausdorfFiz £ #1 9] §8
FIBEIIEE, BIE S BIRALRIERT S R R
ik i% Z[Ronfard96a). Garland U327 = B
AT EEMEE, 5T agfidE

E!‘

I

)

1o kAR A B T A 2 TR XS
SRR 5 [RIGE R 2 (A SE 24
—RK{E. RonfardiR I BRI EHTHE=MAEH
X AR AR KEEIEA
0 BB K BE B S N BEE B R T A,

SRR R E 89 %l [Garland97], EIRT

SRS B

BR R AR

o BRRHE —WEEME
FlEEEEBS), HE

- rmi’—f‘ﬁ:ﬁl.—

=

tHERHE SRR Z EHHESL —. HE, GarlandMIEEFHN_RIRERER

T H S BAH T AR EE
X, ZIEXRE R

Ah, REREHEZEENT
| fa[Algorrioe]. f5 & il Z[Hinker93 155 X

PR, MAZRET HLeNKE. ZARNERSE
XBEL R, U RRK=AFET%.

A

T % B LR E RS TR A K [Xia96]. =
EER AN TR EERRRERSH

B F. REREFRBITRET “HINURERER” (88, BTS2,
HEHE, ERAEREIRETEENTERE. BXRREFEHEIEEE

S B e AL ERAE B 51

R EE TR E R . Kobbelt#) FH &2 X 2 XA FHFEH

(Fairness Function) J¥fdtHfEi4LiRZE, ﬁﬁtfﬁiﬂﬁﬁﬁ‘]ﬂﬁﬁﬁo%éh%h i $2
i R R MR EE N S AR ERREP) (Roundness, M EXBSRKHH

B, R JR 2

TR EEPYR S R — N il R
F(S)= ZaE@P)+BR(P)+v8(P) -

3o, SRILIEY,

ARRRRE UERERERTHRS R

PeS

< G HAS = TR R T f S(P) (Dihedral Angle) LLR B

PRHERIRTR A, Kobbeltih Xy, XFA RN AHMEA] Uik

36
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FF EToSBEREEE S HRRER

Sl

AR F A IR H B
® H[ iR INALIE H R L

EMARNEE BN ETREENFREMELELY, AETETEENEN
R Z B BYLEA MG R BB BT S | RARE B E R AR ACRINF, #mE
RERBNECEE. EXAYEAD rHEEEN, EAREUERFEANR
HITELIR I, ASCHRERMCHRURTEEERTHAL .

FERCE T 2 r R AL R ERN R ARE R4S T g, KA HausdorffFE & 545
R RZEERTEFUBSIBREFRNRIAER, B2, SBENEMRK. MET
R HausdorfflE HE B R EMNBERAERBENBAANRERE T ZRAREER
EE EHHE, EAREeERIAELURESRGHRAZ HKirE, Bk
ZmE AR RE. HH, RANAEREEEIMFAOEEY, SfRXAHS—
IR E v H R X LA T R KT R AT IE1T 25 .

HKobbelt B 71100, FATLL R BB R A 7]/ &8 LA B 59 2 5080 AU £
VB AIEHIRE, BSEAUMEATF, FRMRSEDHABINEHER. K,
A TKobbelt IR BB R BN SHRTEHEEN _HAREMZALE
RAKCEEFT, FHAMABRAKURE ZEARERBRNEE RN RIMIELHR
Ei#THES . BTEARIKITER R, FEEANERITER. X8, &
& KB () BN AL AT ZARESN _EAD®E) (1, € Neighbour(V)). ALK

KBL(e). TitLiaE=ARKERRES(OF A HMBFEH:
Fe)=C, max (D(t N +C.S(e)+C,L(e)

t, e Neighbour{v

Hih VBRI e BALEERBEA: S@OUAMLL ¢ HBESABNBRLR
EE8

S(e)= max Roundness{(t)

ti=Container{e)
AT e HEBEZAHHERREEN NG e ERHIPLTRKE (L, ZIH
B2 (L Lo

FEXHE, AomEARENMMEREKFFELSESBERERERRT: S
K ZATREMER: LEOUWBRKIDIRLRIENKRE. C,. C C,ZTHUE
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HRANPNG - e L IVA 00

AR AR R LR L2 R E R T L. R MA AL B, 2R A1)
ATLUEIEE XK C, 0k, 8 FHERK AN S BB, (R iR R
fE, EENRTET, LEMELD—ERE RSHSEN TAAEEK
WA, (BHR C, MR KM, B ERLBIZIR 8/ R T 5 {5,
NI SBA T AP ENE. HEXH =0 BONERTESE, C, WER
€, FINERE C,. C WEME. A2 ERANEEH REE R 8 &8 L5 5
¥, AN EAAT PR EF . FHELFER N R B LU
S L, TREEEBERR, TIEMENESNHRILRE.

A, A RBEEATERL, BINFHAREMTIERNFiE. BIXT—%
W e #EATTRAL, EREE V., EE Neighbour(Vy PR =RKFEHL, BEIRILAF
B I MG VR S, BIXLLA RN AR R, ZREEHEIT L ERE.

3.4 HIaflEMITE

EETURBNEHAERBRUEHEZY, BEFANERENS—EZHN N
. BT KZHEUTEEEAHE RGN — e 268 B IR S F R 7T R < 8
My, ERE—HUAREMTHAREHTIREREMSNFE. ER, BN
BT B AR S B R B RIFRE LA, GarlandE = IKIXRER/DHISEN B
pre, EEGER RN EE 2R X LB32 T L4 [Garland97].

FRARBEMTN AN FELREUMUH BIFRANE, TRANANEE ARG
Eak. WRTEL R MAAB R Hoppeds]l, H TR —MITEARTIAFII A,
AEERMEEFSNELE, ANTTTHE T RENF#HEZRE, R —ERUst.
KRR BRI E R AR AR EERETREERY, FREEFH
ZARAFER (BEE%L), BEEmAERETHESF. Bk, ZhEETERE
E R R ERL.

AXKABES BN A ERBRH SKAMLE. ENHABRNOGTEZR, EXT7
B EHIT BN A,
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HZE ETHBEERNELE T PR

3.4.1 AEE IR I PR ER )52

FIA 4% (Subdivision) BJAVEFITHEER RILE

Pk, IXFP o> E B BB R R RE T W +FAK.

phk i “EUMyE” (Comer Cutting). /&3, Chaikin

A+ERY G de

ER A ISR — AN 5T

Rham 5 T##

2 A8 A I S AT Al

ML LA, R [Chatkin74]. 1978 #F, Catmull[Catmull78]F1 Doo[Doo78]

X — B B, ST ET 2T HESERHARA

HEALERE, i EARBILARIT (CAGD)

2. 2 & T AR

FHERE ZHEAH, 5%
DB EB LR DB (Wavelets) FEANIFE TRFMFIEFETRNER.

SEIFEEREEEAMBPNNS . & WA ELEEEE R, {Fi2H PSR
StEIHE. K, FNPHFREHELY LR EMaNEtAdeamEIMN. REL
RIS A . 4. mARRL, HKERmme] ARAEESE, C BE, B2 Cn
ESHRMBERMER. METYE AMESLEN T R8I FER 255,

A LURIE AN (AT RERE M) ERMERE (ZARK

AR AR OTE GEUEEEE) NEM#Te XK.

B UR

. —

L8 AR TR S R B e R AL AR R TR S B, B Mg B — TR A5
BE—RINARDEEXREY LRI SEZ N ENNF—PMHEN—RI AL
fHE, NoBEZEHAEE (Interpolating) B HEEATA .

(Approxmiation) HZEFEATNR[Zorin99]. F

N FimE o # T ¥EF

&, L4

A, B X

FEENT AT REERBREE L, A FXERNER, FEEZER
i, EESIEMRARMRRANE. H—HH, E0sSEERBEEE R
BeE, ErURRHRs THRBEE, 5o3@EEMEELIH I THEE —E

HIE S

E BB, FEIXE

8, AT

AT S R BR TS T A BIH LB FE

PR HR TR 2 R BT 2 B 22 X [Zoring9): 3t F = TG MMMERL, 43I 8= mH )
EIER A R A R A 6, ERARSNNEN 4. FE, T

4

39

ARG, TR AR AR E RIS A A SIS 4, EX

RANGE R 3. X8, 2TFETR>E, PEFRREI TSR EEHE T U



AT KE BT FA

—

THMEEPR—F: =AMNEER 6 TS 4 AR S, NiIEMIE K 4
frinaal 3 fridfs. UL LM AT SFR A HA S (Regular), &NIFR A
¥59% & (Extraordinary).

— ], EEHRIPPER B EEE T2 KEE (Regular Subdivision
Scheme). X TFHEANTAEKESE, FEEXHMBFN, FR2IX 5 8568 1
B s {59 5 R B E A A RIREERE.

® T3] HE8E (Approximation Subdivision Schemes)

A Doo[Doo78]F1 Catmull[Catmull78]12 H K1 Z B K 4 2K EEHE T WL E M
¥, 0 RRM K=K B BRI . Doo B4r#lid FERELH A (Fourier
Transforms) FF1E 5 #7(Eigen analysis)®f 455k 0 = MY 89 P#& 8 JL a4 AT T
4y Hi[Doo78]. 5K, Ball #S T —HLEL&M, X —HERIT TV E(Ballss].
MAh, Reif BXFREE G ML MARIEIT T 087, HERK T C EENRERNA
[Reif95]. Loop METF K=/ B BLNHE HBARU TER=ZAMNBRTEE
%E[Loop87]. BH —EAREHIMEN S HFEEZRABERL —EFAREAER
REE MR EEXRREBERELR LERETHESZN -RINELE H
[Loop94, Peters9S, Dahmen92j.

® H{EE|FRE (Interpolating Subdivision Schemes)

HFELEFENES, MBEIEMNEHEDEFES, —SHEatiztis#
7 ¥ 38 1 it AR PR R AR b B4 BR TR 5 38 T # {6 [(Nasri91, Halstead93]. {BIXLEH
HIRL BB, WHEEAGRERRBER FATUEIEES. 2REHEFEERZE
W) B —Fh ] AL TR AR R AR OBk, {EXt— LN SR, HERLERABI
. Dyn 2 HH Butterfly Scheme[Dyn90EFl TAEBZAMBER, FHETE
R F— MBS, MHEEERESWMRESR. ZEEE R &5
ALUER O E4E, (HEMKEPRFHRT AL EABXERCERERE. Zorin N
St Butterfly Scheme AnUAci, I8 ik E{# s 2R H FURRAE S AT EE SRS BR L 2 AT 2
ISR B I TR R, 4 4> BIRAR PR R BT LUk B HEH IR KIFE A [Zorin96a] .
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F=F ETHRRERERS Sy PRHER

REMBERNNSEEENREREEEEY, BEEXSBAS T, #*
BEEEHES, BITRERE. Zorin KEEEKRERAMA. ESHFEIEH
PR, ATREMETAEEENES P EEMNEEIES T Zorn KR
FiE

Zorin FE[Zorin96b] =8 Xt ik ) (e A W A 8 22 [ 34T T VS 15k .

3.4.2 HHEEEERS A

ExgrBEHmmaAsk. daTHEREN2E. tHEALEER, AN
HEHEITREEE, HEUERRERRASTEIHENAELSER. i, RKE
KGR, ©rELEBULRXETRAMEERREN, BRHRAMBER.
XEMMEHEAT TR EE . KNG R. Bk, EXNBE T
RT4LEY, RS HAE TR L, BEIHE HEHERKEEF S,
RER Rt E R BER

3.5 —4EtEF 6T AMBRERVES SR

XE, BN —HERIG, MBXABEERITEACNELEE. wE3s
R, Bl aRIEghREHME L I ABCD XiZ B HELl. IXT ABCD
BEAT 4L, BIBRZRERX BC. W (b). (o). (D)Fi/R, BC MG, Ha O LEMN
BREHZMEE. b)) BOEBTREBCL—8; OBOEBETFBCHWmA; (dF
HIHEKREF A . B, HiE (d) BRINEILITE AOD BHLk [ S EFIELL.
I, 7F 4EEm, BIXt PR i EDEAT AMIRR e, BidmEREH s, 5H
BRI RIR R AT S ER Ry PR S AE LG, AT DUSE AR He 18 B R Y A DR
TS o

KEFEESFEMAE. X8, BIMELT Zorin BFEE HiE[Zorin6].
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T R E IR LR AR

AT EFHERNMEERE R, HREUTEN

AR AR A 20T ZI S AT ERIZ 88 E .

AR X8 e, BRAVEEXKI Neighbour(e) R MR S KM ERER
A EMEAFARNVNERE. XE, HESKAKRBEERN, 25%/HEN
T 2 A E S FRH R R

b

(¢) —4INSHEBIR (4 BEEHEER

B 3.6 fE{ERR

1 3.6 B LB EER, (). 0. (© (T MALBRTERIREIL.
B as b s dv g s =1, ..., DERSH I HEHRERHLHTESHRUE.
& 3.6 (a) AFRSKINETIHN 6 Eﬁﬂﬁﬁ%ﬁﬁﬂ‘]ﬁ?&ﬁ{ﬁﬁﬁ. B 10 =R
T SO~ MR 6, MABHERERAKEER, HERWE 3.6

(b Fim (Ed i ESFRRETR S, S AaTEENGH ). REXD AR
AR AT A, B3.6 (o) () MARAARY, BALLRFRERE.

IR NS A RS R RRMEI ARG AERE, 27 RELK
W . R 13 AR AEEENN 0 MENARERNR 46 ARRAE
EEEANTF 1 FILKERESR.
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R=F ETHIEENELE SRR

1 JRAWmRSAHEEE 6 (E36 (), ERPEZBENTE L.
1 I 1
a=—-w, b=—+2w, Cc=——-w, d=w
2 8 16

ZE waBAEE/D (BATE w=0),

B2 [id—mE 6, TS KM (K +6), EEEXHE 36 (b).
i, g, s, 2500 K (K#6) #rim s K 6 Wi s BIRE.

K>5 W, |
szl 1+cos(2w] 100{41:]) Jj==1+ K-1;
Kl 4 K 2 K
K=3 B,
s =2 g1 o 1
g 12: 1 12: a 121
K =4ff,
3 1
s,:,=§ sz=-—8—, 5, =0, 5,=00
g=1- 25, .
1= 0., k

[ 3. BIAKFHRSAREKS (MR K £6), FIA 2 Are LRk S8R
RES AT EFR SKEEREE V.. V,, THARMERE V=V +V,.

E 4. [ ARRRA A, S 40N afmEsR g FEFRAEE 3.6(c)
B 7R
1 9 9 1
1= S =7 ==, § =
- 16 16 16 16

B s MUFBSEEERAT oK, HEEKNE 3.6 (d). Kb a. b,
c HERBEIFRANEEZEERE (WFE 3.1,

e 5
VLEER R |

] 1 3

2 3 2

£ 3 1IOFEEERFEE: NDa=0=38,c=1/8;, (Qa=b=1/2,¢c=0;
(Na=5/8,b=3/8, c=0FHE, a HhEEREE &R RS HFIHE)
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WL K2 W TS

BHS HU—mAEEEN0, F—EEE N0, HIGEEKME36 (b).
HF, ¢=1,5=0(i=0,Kk-1) (EEFEFHNTAWNEFH ¢).

B L XMEEERTS, B85 KTHAV§Ei=0, .., k1), BETSRE
Hs (=0,.., k1) FHER, HaVANEREN
V= ZsiVx °

=0, k-1

FEK 3.1~34 T, MRATEAXTREPETHAUFRENEZEL FIHERT
RIZALBRIKRBEA. ATH - PRILHER, RINWEERTTRML.

3.5 WMEZERNL

BN R —FE T UBRARE ELEE. B eX8RE A FRATL
B ERERANET, BUSHRIANY, BEERPIBETRE. KX
B FRAE R, EHanmns, HABSKENAEHRESEASHEE
REAIHT . AT —IRIAMBRIRE /G, A TR R i B el Py (%320 B4 R PR S0
HRBZEUENAPHMLE. ERLHTIED, BTHRRERREFHETE
W, EERAERRENRLRE, ARARKELEL, SREROFHLER.
B EEREF S, TR TFERBR/DKN HausdorfT BEE, BEF AR RERIKIFE
RFFAE.

FEEHITHERS, BTFEHT - KECREREEF T EEMXEAN
BHMBHIRE. ARXEUENTIFRACE. SRR R EN R X R
BIFEAE (B 3.7, EMLSNTEANGETEZRITE. 1R 37 iR, &
StESE (PP HATHER, FAA P, WHFEEHFHHEEMERNNG (PP
G=2,3, .oy iR ERARMGRE, FRENGS, LPRaEL P v,
(P'A). (P'B). Bi%L (V V) M BBEESRMRIEZERT,. HFah V.
F#E, B EERERERREARE V) (=23, ..., MR ERA
REALRERTIE, FIBXERESLE, HFl PV (P4, (P'B) Hii—
BALRERT R SRR, U ESHATUEL, HENFENY (7). 7
A). (P'B) M BERRARRERTTERIHH.
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FoF BT HEEANESS S HEER

B37 1 (PP R (Vv PIEREE

AT BBRIEFHEE LHTUR, BROTEEHT TR, £ 33 FTRIHRE,
FNREK B0 BEBUEERA THIE, UELREHREATERL. T
Fi, BT REALERE, HERMREARNARSBERS, EEERZIIAES
ik, RS AELHARENTEF=EEW. Bk, RITRKEREZE,
BATRT AT LR AL BT AL R AR R e DI (3, T EL R BA S o T — AR R
RESRLFETEE. REERFGNRN, EFTHEMNOEHERE, HFH#HT
7. THAZLRWKE LR,

1.
2.

RIFRUEE T ALHHE, EXERNERR.

MBS ANERRE, AWREARGR. TR, TELH
MREERT SR E. FRBZUNERREE, ERURURREE.
WIE R DEKOREE, WRYPNRGHF, BIBRIBREAASL.
REES PRI TG,

MFFIHIRRFAS P ER e BA B 3. R MM T RRR, LATE (2) S
BRI AT R, FRZAEMEIEARILERS.

EBNFIF BT B &AL TR GRE, WHIAF P RamE, EfTEL
TR B bR AU ERARE, FNEMHERE. BIMF, REGERH
FITBAE.

HRBFEAE —ERERE, TEAZFREERREN=12B0NRNE,
EFTHERHAMTIRE IR RIRE, T 3.

BIFTHAT (40, (5) (6), HEIRMLERFEXHEH K.
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O KEE AR

ZEMMEEER THRITIRPMESTE, ITHEERTHE.
3.6 LR

ZHVECTE Pentium 350 A C BE L, HFARMNETTRRAMEE, #
AATIRHNET /SR ENE LS, FTUREEENEHFRER. B 338,
B 3.9 4RAE TEENRIATHEEFEITRBENRRRF. HEXKRER
A4, BT LMEEMAIEENEL (B 3.9), BETFEES HEREAHEE
B E Sz, PResFFFNREERNER LT (B 3.8). & 3.2,
%33 HUAETHE 38, B39 BHPERAY Hausdorff RZE. BIRATH, %
ByER T T 4k i Hausdorff R % .

3.7 /N

AEEYT-HEFHEENELES PR AREE, HRB LB EmR
TR R, ST R AR . LB S B RN S S E
BF), N\TEBHIEET Hausdorff BEERE. Busb, SCERHATTIRMEMLZEE
AR, (SRR LU (R B AR R G BT R R AL, (E LR AR T 7 2
R EH A MR . FERATRR MR LIRRE, BT CUR 7 @i DU
AR, BAOTEA UFRRERMHTTERBEE .
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B8 ETHNRENESS HWEER

R 32 RINE 5 PR Hausdorff 122 E,, (A Hausdorff RE L
BRERENALZKNE

BRI [k T R Enu
Bl 3.8() 760 382 0
3.8 (b)(50%) 378 191 0.112481
B 3.8 (c)(25%) 188 9 1.163158
3.8 (d¥12%) 92 48 2.408543
3.8 (eX6%) 44 24 9.592330
Bl 3.8 (H(3%) 20 12 9.592330

(&) b (c)

(d] (=) ()

B 38 ROEoHREN
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AN I A

#33 RFPBLPEHER HausdorT iR E E,, (A Hausdorff iRE 5§
BaBaEtmEfE st

LEIBR(RILE) [1aE - TR E,..

& 39(a) 69473 34835 0

& 3.9 (b) (50%) 34716 17417 0.000982
B39 (c) (25%) 17345 8708 0.002703
B 3.9(d) (10%) 6925 3484 0.007297
3.9 (e) (5%) 3464 1746 0.009577
B39 (1%) 687 348 0.021394
& 39 (g) (0.5%) 338 173 0.034487
B 3.9 (h) €0.25%) 172 90 0.153557
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BT BT HANEERESE HHERT

(g) (h

B39 RFHEAPERE
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WL R L2 (i

FuFE RTRELIGEAGER S o HFER

- XFTEM, HRFASEERHEEAMN, TEEAIEEZHREELN
EHMEENENL., AMUHER. AXER=ZFNENET HERMEN S
EHA, B RKMECES B AR B EEA, FRHMENIRGE
#, B EAIZ @K Hausdorff FEBE N, FIHEBEAHE 2 ¥ (Interpolation
Subdivision) MItRFRER N EGHAMMHEHEHY, Bk, EFL, ETo%
%ﬁ%ﬁ%%ﬁﬂﬁﬁ%ﬁﬁ%ﬁﬁﬂﬁﬁﬂ%iﬁ%ﬁ,ﬁﬂﬁ%ﬁﬁu$ﬁ
IR A BEN T ERE R AR BERERME, JHEdNZHmNER
KRB R,

4.1 =Fa PR EIR AR 4 46 T

BAMES MBS S S R i, $FEEFERISTREHEANR
B (Algebraic Surface) DUEERAELERR M ANALE. REHER
_MEAs ANSAEEENSRAREENBEREE. TNk, AMIES
M T T T 1 S P T AR Taubing3]. 307, WATEEST IR T S ALHEH(E
SR R R I . MR, FATREEERHIE CA AR
s, ERAIRARBEEN TRISEROEERN. ot AREABHY
T8 # T B (Algebraic Surface Patches)4E & HIEIELRIX — P — A RAR
[Bloomenthald7]. XFH 7 FETT LA EHUS SN KA SO IEME, BERAMFER
OO Vbt ety i

A E R A5 B R B [ Turko9H (B PR B & T
o EoluEEHE

KA ERL ENBLNBEFBIARAKEDFEHRELL-—RITRE
Rt (H4.1), REATHBBEHHENEADE. WE4IFR, dEEN
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ANE ETRANBAENELES HHRED

MESAR (RPELEFE M—PMEES (BMSHFIR ARFEY. 150
Ea, HEMERG EES, HEMNEN (TEXAEEEH. BEARA
H B R BUEEAAREMNS, TTREREF2DEERL. TR 5 E5E N
OR R HVBE, BHEAMRHENE, SN A, ERIUGEBENTRES,
KALSBAEITE R RECP R /b, XA EHEREMAREE (Thin-
plate Interpolation). H2DMEEEML, BT LLEEE X3DZ 8] S 1E HOEAR,
FEMTA B —AHENTELELELAR, REHEIEEHEAEIDFRER
WERN. ZEYTHMESKES AR R .

A4l TalomEidhe I e

HU ERRE S, EHESEERNTEETHRAERE, _EFEEY
HIBKR . |

® EHHE(E (Thin-Plate Interpolation)

SRR E R AT — AT BB A SR A IS A T R — R
HEREANTUENEENRE. BeXiR E R BiRESMEE 08
SRS, BETEFRT, S84 FEENAREC, Cp ..., CU
R SO BT by hy o B} BRAOTATOUR MAE A0 5 R TR 5 4
RAME BT, SR, TR BEEARL

AC)=h, (1<i<h) (4.1)
MIRRRS AY. B, B 0ESM. MERIERE E 3 R T
B X, WA SR . SRR
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ML K M2

E<L2PV 22 2P @)

FREXE QN HAEAON PR, BT LNEFSSEEREENR, B,
Tt XA F R NSRS, HREERRER I EEFES
EHRFGHEER/ DI MBHFHHER ORI, X8, HERDRYEE
HE G MA R, REBX— AR FERTRERS (Variational Caleculus). Hit
MRS AR BEFHRIEZ AR (Variational Techniques). MRS BARE] LI 5|
ARENTR, BETRSHZHRTFERE A RNEERE.

® RS EKE (Radial Basis Function)

BN XA FHBEFERR LREREERE. Kb, BAEANER
7C (Finite Element) L35 BB 2 %> (Finite Differecing Element) 5 A 32 SR 4 8%,
—RIPHBTHERTHENNREERR, R¥ AW E X X SRR/
ZHAE. ARTABERESEARTUETRAREAENEE, FEH TN
BT B RSB E R R [Terzopoulos8s, Szeliskid0, Celniker91, Welch94],
BEEEEMHSIEMENTE. UAREADPOMEHZERHE (Radial Basis
Function) BKBEREEBRN A —MAE. HTFENEREXRTF—apox
IR, OB ZRNATFREEERE. 2R, BAOITLUETIE Sib BB
ERSFHGEEANREET A BRFRERERRFLSNAR. EZH#EXT,
kAER (4.2) RICURA T 80 R 3

$(x) = !J:l2 loglx‘ (43)

HRMEE MR EE. SHEERT, KR
o(x) = |of (4.4)

RAEMPES ER S s, BAOIFTLMEE & MK e, cy....., 6} XK
EREERTA
f(x) = gdj(b(x—cj)w(x) (4.5)

Heh d(j=1,2, .., DABE; PEA-KEHN, RALAOMEER L
o KR EXPHRARFHHREL, d, ..., d)R—IKRF T PRKIFH po,

2



FNE ETRAMBENELL 7 HEHEL

Do P P3hy BRI AHESLEREE (X 42) BANMOERE. B8, 1
HHEBRETAREKGHEE,

RBUE d FEHTHEEAR:
h=f() i=12 ...,k (46)
BR (4.6) HAR (4.5) AA
h, =f(c,‘):;§dj¢(ci —e)+P(e), i=1,2 ik (4.7

tiﬁﬂg*ﬂﬁﬂﬁ d‘; (_] =1, 25 eniny k)u& P(X)E{] /i\g\%({ Po Pi P p3} E{J—U{ﬁ
BE, TURENEE RS (Liner System). X F 3D FREHEE, <

¢, =(crclel)s @, =Pl -¢;), MHREHREN:

b b v b 1 K ¥ d] [k
d’n ¢zz ¢zk 1 sz sz sz dl h?-
¢;.—1 4’1:2 d’kk 1 ka sz Vk: dk = hk (48)
1 1 e 1 0 0 0 0 Do 0
VEOVE o ¥V 0 0 0 0 ip| |0
vy vy o ¥ 0 0 0 0 |p| |0
Vi Vi o ¥F 0 0 0 0 |ps] |0

ALNER, R (4.8) PHEBEIMNREER, B, APNdG=12 ... BFip(i
=0, 1,2, 3 ELEME—#R[Golub96], F AT E{E ik KE. '

o RN RALE:

AT RREHE, BT EXMEAR (AR KR —Normal Constraints)
24, PEBEEXEEAR. AXAERTSRBRFHEKENETHRE-MEE
MEH RS, MRABHEEASESEEN/LAGRE, NEMALERE
BARETRARER S, RFEESMEGTUAPALEREN0, MEXTRESER
S R4 R 43R (Boundary Constraints)e M4, PUSBRIEM AP AKIERN,
AT LI DL o %o 7 B 2 3 M T 7 R — L B AR ), BRI AR A i s BAE
EHRARMEEERAR, MELAP+ANL (Wh—/PAE-0.01) BIREE
W iEAE, fE4iE R (Normal Constraints). BAREMARRE T EESHER.
N4 257 A TS A, B R AR RE R AR E XS B R .
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WYL RS 2 A iR 3

0 %CE=PJ

12,0, 4.9
h MC, =P +hN, m (49

f€y=h, ={

h bR LM, TUETRBR4ZBAHENARFFHIDERIRERY
F(P) (P e R — &S5l B .

() HRRARRERARENEE (b)) Bk LA IERARE R M

& 4.2 FA LRGSR RE R AR E A

(@5 AR (b) EHBEFWERD

B 4.3 R F2UHRKOEHEERENEE
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FIUE ETRAMBERNEES » PRI

TR A T AE P2 2 R RO R R B, AR 4B BR 4 T AT P A
HESENDEL A8, EREMBAEM, EATHRATERIHE. BoBEH

HEA - P EBERAET, EANTLREHE LSRN ELAR, EERH L HE

FEMAR. B 4.3 (b) FiRAHEE 43 (a0 B aEMRERAEHE RRA®
P18 26978 7 BE eR S i T .

4.2 BT R RBIRERELE S T HR R

AERTRNETESRBREGEENEE S I HERREE—FE TR R
R R R k. BE IR PSR WG IR R, GBI A R 1T 1 B PR 2
B (XX 317, BIEHEREMRELEE.

EEERATRALEREZN, BAATAFEGRERERMBHEYENZE DB
B HE. ERTEHEES, B ENRERBATBNERS. Hiz

l.
2.
3.

. AERIRR AT R B AL FRAE L. HHMRIS PRI, HE G F

A R PR AR RS Y22 S R {E HI T
BRI HERIARS

Fit RS R T E R RUE S AR R A RIALE, FKE
ZIARIEHIRE

. RIERAGEEXN SRR ESHRLHEF, BB, REER/DILS)

TRAE

R BTE AR RV &I

. EHEASOMMH AU ERAIRE, ABRENSTHVLE
CBEARAT (5D, (6), HEMAZAFAEXHEAH, BOARLEE R

TR

toh AR REERGESBREEENE, BETREFERRR (48

@:?UH‘J EREM SN R SEETRAREE mBERA2xm+4 . BR, KFZEE
SERE R4, TR R A (AR A& 7 R (ll-conditioned Systems). H1RBAIXTE
AR SRR EEE R BEEY, N TFEELTA AN R AKR
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AL ARFTEMIBX

B, WMURA LU 2BSTEEERSTRA. R TRBIEREENITEE
A Om®), VEMBREREN, HHEEEANRR. YRTURATERET
H 775K BT T2 Suter94, Beatson97 R ITHEE. (ER, MEARNEE,
SR &4 (Condition Number) X, MfiSHREIENARE. B
b, BROFEGESFIRBER, H7E AL R 2P K AR RS R A3F
HRRfEEESE (42.1.

s, ERAIAET, FEERB=EMARNTENEHEER (XX 3.3)
ETHRIRE, EEFERR.

4.2.1 BEEHRENFEMERELY

—MHEAFENREEHEEIHEST X REEMBEEY - &4 508X
HWA (E 3.12) #ATHE, HEDZEE SRR ERRENFT B BT
s XHAERE, BHEHR. B2, RENPHEAFHHEERIRFLS R
HHTE RS REFHIER. R, #EAERKETRE ENHSNMER
BUURER, BFRATABIRRELBREGE & ER T HAR AP BB (H
£ 5 B M S5 RO R Broet B o A O AR SR AR AR, i 8 Rl
FRERATENTB2%%E.

B, BATEERE T RFERE N N ERHET 48 (AXRTE) £8
R E KK R, ERDEETEERENRANE -ZRE LRE T MR
BIprat Y MESE R Y. #H, KEmEHRERNEEIRPREIE,
AL&RELTiFERBIRE, FHEMRELARGZHFBERIHENTSEMHE
EERRME. FRE, U TREGLR ML RN TR LU 69K 8 E i
Xz AAFEEEMEANR, KEGAEHENHEHE2RBITRLI. B
i, BATIALF R AR A 5 00 R NI R R X S I E T

K, ETRBRAFIEEN S HPRER LB EERTRAREZAT,
HHET EATRE NS B MR R BRER, FHRSEESTEN R A
PR S EEERS KROESREHE. 6 FREGRNG, BYIARE
B MG . FEEERAT LR R, B XX AR i AR A SR ARG

76



FAE ETBREBENEESARREL

FRGHERR. B

1. SEIMRER, By RS R (8 44).

2. MRREEER SR G M, TR K g 1 R MU KB Xt
RS, WFRELAY, ARTEIMERRE (B 3.1) pEEEE,
FFBABCVE %l % N R 3R

3. BufrMBRARESE.

4. @ SRREH R A S FEE T (Xt P T R TR (T A X A (R R
¥ R0 RGFNREEARYCYILRRRREERL.) HEAMRY
SEANBINMEH SR, FRITUOWLRE.

5, MERILEER SR EESARQERF. B, REMER/NOLI]
FHH.

6. MISHIBSL RS PR FEAE N, HANRE DRI, BE )+
wE A R A AR

7. FHRLHEHRAFE, EFIHEONNNEERY: TH. ¥ 8

8. EFEHELLMNNGHSEARE, REBLERSITHLE

9. WAL (6. (7). (8), HERAEM,EXWEFY, REBLEEN
FLRERE.

'ﬂv

(s E R RERE (bR RE

A 4.4 BYETN K REXE
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AN - e AT S

422 FEdHE

BT BRAB GO PR RS, BT R AT S R SRR
AR R AR 378 B AT . TR B — 25 2R AR A B B O
ERBE RN GRERIES, BRAEEEEREOHENE, 5—FH 8T
543 B R A T LTS R, BT T LR — 8T 48 1 S A T SRRE R
SELRAL L R

B RN ViV M = (VAP /2 AT A QASESRA (8 3.10)
MLV Vo Vo Ve, Vg%#ﬁ&EéC=%éK . B MR CHEEREN
AR R B LR TR TR, NN R, K, AMEK
IR FECY V.V, KA A R A C IR MU AR K B
1 R P

BAVRA T ZHETERE S8R,

oM E FRBE SIS, BARETHER V. WIHETE N HHEERR
BT ORI . RA A ET DR 7 (R X — L

1. 4 M=M;

2. um}ﬂ?ﬂ

N FOD>0
&N%ﬂii%ﬁM@i*M {W‘ﬂMRO’

3. fu4>xx R M, RFTRAER, SRHE # f () B 5 M)
AL mu& M= M, $UT €2);, %f(M,) B‘Jﬁ"%‘ﬁj(Mo)iFEEc UE3
EﬁiﬁZfﬁM,,&Mozﬁl WT (4);

4. & Py=M, 1;;=1V[,, ' : .

5. ¥|p-P|se, (eizﬁﬁ%)(lﬁlié), )JJES((PO-hPl)IZj\JE = S
B, BAT (6

6. & P=(P#+P)/2. Ef(P) =0, W& PHFKRITS, ERITHE; Hf
(P) 51 (P) FEMFE, MWEP, =P ES5f (P1> SR, 4
P, =P; BT (5);
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POE ETRAMEENEZS SHERL

43 LHER

BAIETE Pentium3s0 LA CHEF KB T ERME, HX4F. AL, HE%
FHMBEERT TR, XREREH, AREEMERNREL LIRS
MR F R R JUARE, 3 B85/ & Hausdorf IR

B 45, 46. 47 AXEENTRER, B 459, () AW DEEHEFEE
®, H 5094 MEH. 2555 ATRA: (b) HEREEAMHTNAHELE 25%/F K
A, B 1262 MEA 639 MRAHR. (o). (O 4FE ). (b) FRERY
HER. B 46 AENBHBEER, K () AFNEHREY, 8% 3107 1
TH A, 6208 MEF. (b). (&) (d)s (ed. (D ¥h (a) MfLIRE, HaFERE
KHIRBEIE, R T EAEEN 50%. 75%. 88%. 94%. 98.5%. M 4.7 4
EEMTEMEARAASER. £ 41, 42 HFCAMETE 46 B 4.7 REMRE
I A E 4 S ERAE A0 Hausdorff 122 . SR EMTRERE(E 3.8, RIDHE
e, BT RA T ERESKEER R EEFREN T EETERE N E
BB REMA, HETEFNMERE. AETR, IMERERLRER
B AR R R R A TR B LT

4.4 Mg

AEFRT —FHETRAEEANS 2 HEGRENEE. FEAETER
+4 IR PRSI R TSR AL, AEKHER, RNEXNMRER
RGHEATEAZET, HAERRREHORERRNNE. SR=ZFFRHNET
HEIFEESR T OB EEREEAL, FrEElEHRIATIaMRERE, X
Wt B G BRI, SRIESESPREY, ERANIRT, DSEE
TR S AR IR SR R A, TR RSN T BB RN Hausdorft ix
%, BERUBSSEHERBZLET, BXRE MRS AL R KRR SR E
BE LA AEASRETHERACENKE, ATBATZBRRZE, EhLR
e fie T ML OR B U BRI AE

%



AN e e A

() 1]

) (d)

4.5 PR EIL

% 4.1 HB 4P EME Hausdorff 2 E,, (HE Hausdorff BESHRAUGH
BB

BRI (L) mh¥ =8 E
4.6 (a) 6208 3107 0
4.6 (b) (50%) 3102 1554 0.630411
4.6(c) (25%) 1548 m 1.763023
B 4.6 (d) (12%) 774 390 2.735106
B 4.6 () (6%) 390 198 3.264701
B 4.6 (f) (1.5%) 88 46 10.36134




FlE ETRREGEENESSHHRED

B 4.6

T ERRIER

81



WL K 248 3T

% 4.2 BN E O PEHEA Hausdorfl IRE E,,, (HE Hausdorff REGHEHA
FE X A R I 2 T

BRI (L) [i0Lg TR E,..
& 4.7 (a) 760 382 0
4.7 (b)(50%) 378 191 0.067503
Bl 4.7 (cX25%) 188 96 0.122463
4.7 (dX12%) 92 48 .0.795842
4.7 (eX6%) 44 24 2.259140
4.7 (H(3%) 20 12 9.592330

(hi )

B 4.7 RS A RN



FLE B &

FRFE & 4%

AN EENFRIUTFENE R RV S P REREARET TR’
TMYELHITR THAEN S BEERER, WARHTET SAEREELIEE
SHESPREEY . ETFHESHNSHFREUULE TRAFEENZ 55
FEMZE-RFFHNEFHRER, FERLEGERTNTHE, FREXNSFT
TERRE.

5.1 WX TERES

ZAPWEMA, R—FNGRIGHEBRERTE. CETRMIRES R
RS MELEER, UARBENATRERRTEEEE. BE VR SORH
B, SCHTLHRIANERELCKEE. BdTFiHENERKFSHRER
MERE R AT EXR, RERA-SMEFRRMER. NAZIHER
R A, RAELHLHTRES, HERSABRENAEERERENGRETE
FRLER, NTIRLRABLHNEARE, RELHER, X2(EN TR
HE 8.

FEATHIE, AMIESHABBEUERFHCLBTREFENNARL
e, BB T —EHRNEE. AXESEWATENEM L, ESTHEREK
RAEHITTERIERER, EERRT T RA:

o BUETETEFRARKSHMEUNESHEoHEHRE. ETEU
AR E B EEREHEARE HAF A CHEELER
Batat. BEFEERESR, RHER, AMIEZTERRRED.
AP HEEELY RFRENERSE, HHAMRENELULS
SEEERER. EEEE, BTIR, WHEERERR, FATUA
B R B R JLITIFIE .

83



HLR2EM L EA R

® WH IETHIHEENEESPHBELY, ZHEEREETRFMRTIH

BRI ER LT R KR LA . HEBBAIAT LEKITFE MRREE
HEMEMEERUCRER, FXETrEEENRE, KEETHEET A
MEEELF2ER S B REMAREAX N HE, AR\
WAGERORE . At BATERA T 7T BUE B 72§l R 20 v L2 3 B 18
HEEERIRE, MRBREUNUFETES, REEANANEES R,

RETETRERBENESSHHEREY., SETHIHEENEES
SHRBERMEE, X—FHEERETOMERRETREMNIL. AARK
B, BERAESBEEFHEN T EXNEY SR ERE, ERRAERT
MRS EERR . B RRBmErRE, KBLTENER
S, BTREFEERBRHEERREHIEPRELE, TURLE
WL TR A R RARRE

5.2 &R TAE

M i%ul, BAIMN TESEEERTEHRAERE, RS AERFER:

EF BRI UAESF S HREUEE, URABRNISENZ
AR SHEENERTEE.

AXFRBMETHREMNEES S PRBERPUS M HHEERXAESEN
T A A B T 5 LA % S P T 0 S 92 ) o 00T B R ML B X B AT 42
HEMBHEERGETHOER. EHhE, RIOETUEEL—FEHE
BT AT BAREEE, SHFREERINSENELES. ot
TR R BRERALOFBE S EREHRY, UEERREN KR,

ﬁﬂﬁﬂuﬁﬁﬁﬂﬁ\ﬁE\Hﬂ%ﬁﬁﬁﬁﬁkﬁ%“,imﬂﬁ
= Xigi ok KichkE A |

T REBRENS ARG REEY, XRARMEHUNTHEESEEH
ERENRENHITETRAEEERPRENLHE. SRYERU
ST UM AR ZHE RN ERELRERONRE, RARH
LEEE TR A, EXHFEATTHNHETESKZEYZ, KA

84



FELE B &

Mezdl. BIRMNALBEESETEHRNR FEREALE HAE FEL
LI RELB T EZRKBERAZETEE. LIRS RELFER, &£
BR KRR R i B

85



AL R FE T E IR

[Abi-Ezzi91]

[ Abi-Ezzi94]

[Adelson®1]

[Agarwal94]

[Airey90]

[Algorm96]

[Ball$8]

[Beatson97]

[Blinn76].

S.S. Abi-Ezzi and L. A. Shirman. Tessellation of curved surfaces
under highly wvarying transformations. Proceedings of
Eurographics'9l, pp. 385~397, 1991,

S.S. Abi-Ezzi and S. Subramaniam. Fast dynamic tessellation of
timmed nurbs surfaces. Computer Graphics Forum,
13(3):107~126, 1994. Proceeding of Eurographics'94.

Adelson, E. H. and Bergen J. R.. The plenoptic function and the
elements of early vision. In M. Landy and J. Movshon, editors,
Computational Models of visual Processing, chapter 1. MIT Press,

Cambridge, MA, 1991.

Pankaj K. Agarwal and Subhash Suri. Surface approximation and
geometric partitions. In Proc. 5th ACM-SIAM Sympos. Discrete
Algorithms, pp. 24~33, 1994.

J. Airey, J. Rohlf, and F. Brooks. Towards image realism with
interactive update rates in complex virtual building environments.
In Symposium on Interactive 3D Graphics, pages 41~50, 1990.

Maria-Elena Algorri and Francis Schmitt. Mesh simplification.
Computer Graphics Forum, 15(3), August 1996. Proc.
FEurographics '96.

A. A. Ball, D. J. T. Storry, Conditions for tangent plane continuity
over recursively generated B-spline surfaces, ACM Transactions
on Graphics 7, 2 (1988), 83~102

R. K. Beatson and W. A. Light. Fast evaluation of radial basis
functions: Methods for two-dimensional polyharmonic splines.
IMA Journal of Numerical Analysis, 17:343~3772, 1997,

Blinn, J. F. and Newell, M. E., Texture and reflection in computer
generated images. CACM, October 1976, 19(10), pp. 542~547.

&8



2275 3R

[Bloomenthal97]

[Bryson94a]

[Bryson94b)

[Ca099a]

[Cao%9b]

[Catmull74]

[Catmull78]

[Celniker91]

[Certain96]

[Chaikin74]

[Chen93]

'Cheng98]

[Chew93]

Jules Bloomenthal, editor. Introduction to Implicit Surfaces.

Morgan Kaufmann Publishers, Inc., San Francisco, Califorma,
1897,

Steve Bryson, Developing Advanced Virtual Reality Applications,
Siggraph’94 Course #2,1994

Steve Bryson, Run-time Architectures and Time Management for
Unsteady Interactive Visualization Environments, Siggraph’94
Course #2,1994

YL MRE ZHE ETRITXRELHEREHZEKX
AITRE, ﬁ##"?ﬁ (EXH)

W XFHE HEE ZHE, ETo3EERNEZS oW
EEA, BFFEHR (DHH)

I..J

Catmull, E., A Subdivision Algorithm for Computer Display of
Curved Surfaces. PhD thesis. University of Utah, 1974..

E. Catmull and J. Clark. Recursively Generated B-Spline Surfaces
On Arbitrary Topological Meshes. Computer Aided Design,
1978,10(6): 350~355,,

George Celniker and Dave Gossard. Deformable curve and
surface finite-elements for free-form shape design. Compuier
Graphics (SIGGRAPH 91), 25(4):257~266, July 1991.

Andrew Certain, Jovan Popovi¢, Tony DeRose, Tom Duchamp,
David Salesin, and Werner Stuetzle. Interactive multiresolution
surface viewing. In SIGGRAPH 96 Conference Proceedings, pp.
91~98, August 1996.

G. Chaikin. An algorithm for high speed curve generation.
Computer Graphics and Image Processing, 1974(3): 346~349.

Chen, S. E. and Williams L. View interpolation for image
synthesis. In Computer Graphics (SIGGRAPH’ 93), pp. 279~288,

1993.

RIBE WER AHEE, BHEMNKH—MREEREZ, F
EEZERER, 3(11):946~951, 1998,

I.. Paul Chew. Guaranteed-quality mesh generation for curved
surfaces. In Proc. Ninth Annual Symposium on Computational

87



AT K EBTFMIBX

[Ciampalini97]

[Cignoni98]

[Clark76]

[Cohen97]

[Cohen98]

[Coorg96]

[Cormen90]
[Cruz Neira98a]
[Cruz_Neira98b]

[Dahmen92]

[Dam94]

[Debeveco6]

Geometry, pages 274~280. ACM, 1993,

A. Ciampalini, P. Cignoni, C. Montani, and R. Scopigno.
Multiresolution decimation based on global error. The Visual
Computer, 13(5).228~246, 1997.

P. Cignoni, C. Montani, C. Rocchini, and R. Scopigno. A general
method for preserving attribute values on simplified meshes. In
IEEE Visualization'98 Conference Proceedings, pp.59~66,518,
Oct 1998,

Clark James H. Hierarchical Geometric Modeis for Visible
Surface Algorithm. Communications of the ACM, 1976, 19(10):
547~554.

Jonathan Cohen, Dinesh Manocha, and Marc Olano. Simplifying
polygonal models using successive mappings. In Proceedings
[EEE Visualization'97, pp.395~402, October 1997.

Jonathan Cohen, Marc Olano, and Dinesh Manocha. Appearance-
preserving simplification. In Proceedings SIGGRAPH 98,
pp.115~122, 1998.

S. Coorg and S. Teller. Temporally coherent conservative
visibility. In Proc. of 12th ACM Symposium on Computational
Geometry, 1996.

Thomas H. Cormen, Charles E. Leiserson, and Ronald L. Rivest.
Introduction to Algorithms. MIT Press, Cambridge, MA, 1950.

Carolina Cruz-Neira, Overview of Virtual Reality, Siggraph’98
Course #14, 1998

Carolina Cruz-Neira , Making Virtual Reality Useful, Siggraph’98
Course #14, 1998

W. Dahmen, C. A. Micchelli, H. P. Seidel, Blossoming Begets B-
Splines Based Built Better by B-Patches. Mathematics of
Computation 59, 199(July 1992), 97~115

Andries van Dam, VR as a Forcing Function: Software
Implications of a New Paradigm, Siggraph’94 Course #2,1994

Debevec, P. E., Taylor C. J. and Malik J. Modeling and
rendering architecture from photographs : A hybrid geometry—

&8



5 3% 30K

[Delingette94]

[Delingette92]

[Doo78]

[Duchon77]

[Dyn90]

[Eck95]

[Erc96]

[Faugeras84]

[Florianio8]

[Fuch94]

and image-based approach. In Computer Graphics (SIGGRAPH'
26 ), pp. 11~20, August 1996

Hervé Delingette. Simplex meshes: a general representation for
3D shape reconstruction. Technical report, INRIA, Sophia
Antipolis, France, Mar. 1994 No. 2214

Hervé Delingette, Martial Hebert, and Katsushi Ikeuchi. Shape

representation and image segmentation using deformable surfaces.
Image and Vision Computing, 10(3):132~144, Apr. 1992.

D. Doo and M. A. Sabin. Behaviour Of Recursive Subdivision
Surfaces Near Extraordinary Points. Computer Aided Design,
1978,10(6):356~360.

J. Duchon. Spline minimizing rotation-invariant semi-norms in
sobolev spaces. In W. Schempp and K. Zeller, editors,
Constructive Theory of Functions on Several Variables, Lecture
Notes in Mathematics 571, Berlin, 1977. Springer-Verlag.

N. Dyn, D Levin, J. A. Gregory, A Butterfly Sundivision Scheme
for Surface Iaterpolation with Tension Control, ACM
Transactions on Graphics 9, 2(April 1990), 160~169

Matthias Eck, Tony DeRose, Tom Duchamp, Hugues Hoppe,
Michael Lounsbery, and Werner Stuetzle. Multiresolution analysis
of arbitrary meshes. In SIGGRAPH '95 Proc., pages 173~182.
ACM, August 1995.

Eric J. Stollnitz, Tony D. DeRose, and David H. Salesin. Wavelets
for Computer Graphics: Theory and Applications. Morgann
Kaufmann, San Francisco, CA, 1996.

Olivier Faugeras, Martial Hebert, P. Mussi, and Jean-Daniel
Boissonnat. Polyhedral approximation of 3-D objects without
holes. Computer Vision, Graphics, and Image Processing,
25:169~183, 1984,

Leila De Floriani, Paocla Magillo, and Enrico Puppo. Efficient
implementation of multi-triangulations. In IEEE Visualization’98
Conference Proceedings, pp.43~50,517, Oct 1998.

Fuchs, H. , bishop G , Arthur K., McMillan L. , Bajcsy R., Lee
S. , Farid H. , and Kanade T. Virtual space teleconferencing
using a sea of cameras. In First International Symposium on

89



PANPNG T e S VA"

[Garland95]

[Garland97]

[Garland98]

[Ghee96]

[Gieng97]

[Gieng98]

[Giros193]

(Golub96]

[Gortler96]

[Gourdon93]

Medical Robotics and Computer Assisted Surgery, Pittsburgh, PA,
September 1994,

Michael Garland and Paul S. Heckbert. Fast polygonal
approximation of terrains and height fields. Technical Report
CMU-CS§-95-181, Comp. Sci. Dept., Carnegie Mellon University,
September 1995,

Michael Garland and Paul S. Heckbert. Surface simplification
using quadric error metrics. In SIGGRAPH *97 Proc., pp. 209~216,
August 1997

Michael Garland and Paul S. Heckbert. Simplifying surfaces with
color and texture using quadric error metrics. In IEEE

Visualization’98 Conference Proceedings, pp.263~269,542,
October 1998.

Steve Ghee, Programming Virtual Worlds, SIGGRAPH ’96
Course #14,1996

Tran S. Gieng, Bernd Hamman, Kenneth 1. Joy, Gregory L.
Schlussmann, and Isaac J. Trotts. Smooth Hierarchical Surface
Triangulations.  Proceedings of IEEE  Visualization’97
pp.379~386, 1997

Tran S. Gieng, Bernd Hamann, Kenneth I. Joy, Gregory L.
Schussman, and Isaac J. Trotts. Constructing hierarchies for
triangle meshes. IEEE Trans. on Visualization and Computer
Graphics, 4(2):145~161, April~June 1998, |

Federico Girosi, Michael Jones, and Tomaso Poggio. Priors,
stabilizers and basis functions: from regularization to radial,
tensor and additive splines. Technical report, MIT Artificial
Intelligence Laboratory, June 1993. A.1. Memo No. 1430,

Gene H. Golub and Charles F. van Loan. Matrix Computations.
John Hopkins University Press, 1996,

Gortler, S. I., Grzeszczuk R. , Szekiski R. and Cohen M. F. The
Lumigraph. In Computer Graphics ( SIGGRAPH’ 96 ), pp. 43~54,
August 1996.

Alexis Gourdon. Simplification of irregular surface meshes in 3D
medical images. In Computer Vision, Virtual Reality, and
Robotics in Medicine (CVRMed '95), pp.413~419, April 1995.

9%



295 R

[Greene93)

[Guéziec95]

[Guéziec96]

[DeHaemer91]

[Gillilan98]

[Halstead93]

[Hamann94]

[Heckbert94]

{Hinker93]

[Holloway93]

[Hoppe93]

[Hoppe96]

N. Greene, M. Kass, and G Miller. Hierarchical z-buffer visibility.
In Proc. of ACM Siggraph, pp 231~238, 1993,

André Guéziec. Surface simplification with variable tolerance. In
Second Annual Intl. Symp. on Medical Robotics and Computer
Assisted Surgery (MRCAS '95), pp. 132~139, November 1995.

André Guéziec. Surface simplification inside a tolerance volume.
Technical report, Yorktown Heights, NY 10598, March 1996.
IBM Research Report RC 20440,

Michael J. DeHaemer and Zyda, M. J.. Simplification of objects

rendered by polygonal approximations. Computers & Graphics,
1991, 15(2), 175~184.

Richard Gillilan, Scientific Applications of Virtual Reality,
Siggraph’98 Course #14, 1998

M. Halstead, M. Kass, T. Derose, Efficient, Fair Interpolation

using Catmull-clark surfaces, Computer Graphics Proceedings,
Annual Conference Series, 35~44, 1993

Bernd Hamann, A Data Reduction Scheme for Trangulated
Surfaces. Computer Aided Geometric Design. 11(2):197~214,
1994

Paul S. Heckbert and Michael Garland. Multiresolution modeling
for fast rendering. In Proc. Graphics Interface ‘04, pp.43~50,
Banff, Canada, May 1994.

Hinker, P. and Hansen, C., Geometric optimization. In IEEE
Visualization '93 Proc., October, 1993, pp.189~195.

Richard Holloway, Anselmo Lastra, Virtual Environments: A
Survey of the Technology, University of North Carolina at Chapel
Hill, TR93-033, Sept.1993

Hugues Hoppe, Tony DeRose, Tom Duchamp, John McDonald,
and werner Stuetzle. Mesh Optimizaition. In SIGGRAPH 93 Proc.,
pp.19~26, Aug. 1993

Hugues Hoppe, Progressive Meshes, In Holly Rushmeier, editor,
SIGGRAPH 96 Proceedings, New Orleans:ACM Press, 1996
99~108.

91



#IT K F I ET R

[Hoppe97]

[Hoppe98]

[Hudson97]

[HughesS6]

[[sler96]

[Kalvin%1]

[Kalvin94]

[Kalvin96]

[Kanada95]

[Kang96]

[Klein96]

Hugues Hoppe. View-dependent refinement of progressive
meshes. In SIGGRAPH'97 Proc., pp. 189~198, August 1997

Hugues Hoppe. Smooth view-dependent level-of-detail control
and its apphication to terrain rendering. In IEEE Visuaiization’98
Conference Proceedings, pp.35~42,516, Oct 1998.

T. Hudson, D. Manocha, J. Cohen, M. Lin, K. Ho_, and H. Zhang.
Accelerated occlusion culling using shadow frusta. In Proc. of
ACM Symposium on Computational Geometry, pp.1~10, 1997.

Merlin Hughes, Anselmo A. Lastra, and Edward Saxe.
Simplification of global-illumination meshes. Computer Graphics
Forum, 15(3):339~345, August 1996. Proc. Eurographics '36.

Veysi Ister, Rynson W. H. Lau, Mark Green, Real-time Multi-
resolution Modeling for Complex Virtual Environments,
VRST’96, pp. 11~19, July, 1996.

Kalvin A. D., Cutting, C. B., Haddad, B. and Noz, M. E,
Constructing topologically connected surfaces for the

comprehensive analysis of 3D medical structures. SPIE Vol. 1445
Image Processing, 1991, 247~259.

Alan D. Kalvin and Russell H. Taylor. Superfaces: Polyhedral
approximation with bounded error. In Medical Imaging: Image
Capture, Formatting,and Display, volume 2164, pp.2~13. SPIE,
February 1994.

Kalvin A. D. and Taylor, R. H, Superfaces: Poligonal mesh
simplification with bounded error. IEEE C.G & A., 1996, 16(3),
64~77.

Kanada, T. , Narayanan, P. J. and Rander, P. W Virtualized
reality: Concepts and early results. In [EEE Workshop on
Representations of Visual Scenes, pp. 69~76, Cambridge, MA,
June 1993,

Kang, S. B. and Szeliski, R 3-D scene data recovery using
omniderectional multibaseline stereo. In JEEE Computer Society
Conference on Computer Vision and Pattern Recognition
(CVPR’96), pp. 364~370, San Francisco, CA, June 1996. IEEE
Computer Society Press.

Reinhard Klein, Gunther Liebich, and W. Straber, Mesh reduction

92



2% U8

[Kobbelt98]

[KochSS]

[Kong90]

[Krueger91]

[Kumar%5a]

[Kumar95b]

[Kumar96]

[Kumar97}

[Kumar99]

[Lancaster86]

[Lastra96]

with error control. In Proceedings of Visualization '96,
pp.311~318, October 1996.

Leif Kobbelt, Swen Campagna, and Hans Peter Seidel. A general
framework for mesh decimation. In Proc. Graphics Interface '98,
pp.43~30, June 1998.

Koch, R. 3-D surface reconstruction from stereoscopic image
sequenderink. /n Figth International Conferende on Computer
Vision(ICCV’95), pp. 109~114, MIT, Cambridge, MA, June 1995,
IEEE Computer Society Press.

X. Kong, H. Everrett, G Toussaint, The Graham Scan
Triangulates Simple Polygon, Pattern Recognizition Letters 11,
Nov. 1990, pp. 713~716

Myron w. Krueger, Artifitial Reality [l ,Editors; Peter S. Gordon
Helen M. Goldstein Addison-Wesley Publishing Company,
Inc.,U.8.A.1991

Kumar, R. et al. Representation of scenes from collections of

images. In JEEE Workshop on Representations of Visual Scenes,
pp. 10~17, Cambridge, MA, June 1995.

S. Kumar and D. Manocha. Efficient rendering of trimmed nurbs
surfaces. Computer-Aided Design, pp. 509~521, 1995.

S. Kumar. Interactive Rendering of Parametric Spline Surfaces.
PhD thesis, Department of Computer Science, University of N.
Carohna at Chapel Hill, 1596.

S. Kumar and D. Manocha and H. Zhang and K. Hoff,
Accelerated walkthrough of large spline models. In Proc. of ACM
Symposium on Interactive 3D Graphics, pp.91~102, 1997.

Subodh Kumar, Interactive Display of Spline Models,
SIGGRAPH’99 course #20,1999

Peter Lancaster and K¢ estutis _ Salkauskas. Curve and Surface
Fitting: An Introduction. Academic Press, London, 1986.

Anselmo A. Lastra, Technology for Virtual Reality, Siggraph’96
Course #14,1996

93



RARNE 1t S VA9

[Lastra97]

[Lathrop99]

[LauS8]

(Laveau94]

[Levoy96]

[Li98a]

[Lio8b]

[Lindstorm98]

[Liu98]

[Loop87]

[Loop94]

[Lounsbery94]

. [Lounsbery97]

Anselmo Lastra, Henry Fuchs, Programming Virtual worlds,
Siggraph’97 Course #29, 1997

Olin Lathrop, Virtual Reality, Siggraph’99 Course #18, 1999

Rynson Lau, Mark Green, Danny To, and Janis Wong. Real-time
continuous muiti-resolution method for models of arbitrary

topology. Presence: Teleoperators and Virtual Environments,
7(1):22~35, February 1998,

Laveau, S. and O. Faugeras, 3-D Scene Representation as a
Cllection of Images. In 12th /nternational Conference on Pattern
Recognition (ICPR’94), volume 1, pp.689~691, Jerusalem, Israel,
October 1994. INRIA, Technical Report, No0.2205, February
1994,

Levoy, M. and Hanrahan P. Light field rendering. In Computer
Graphics (SIGGRAPH ’96), pp. 31~42, August 1996,

iy “ETEZNBEMNLEFR", L2003, PE
L2 Bkt 5 B, 1998 4 12 A.

5 BERE, SHEAERIKINESZSHHELTE, t&
ML, 21(6):481~491, 1998

Peter Lindstrom and Greg Turk. Fast and memory efficient
polygonal simplification. In IEEE Visualization’98 Conference
Proceedings, pp.279~286,544, Oct 1998.

XHFEE BRIEF =483 LATEEL B X HEI K5
- RAESEMW I PR, 1998

C. Loop, Smooth subdivision surfaces based on triangles,
Master’s thesis, University of Utah, Department of Mathematics,
1987

C. Loop, Smooth spline surfaces over Irregular Meshes,
Computer Graphics Proceedings, Annual Conference Series,
303~310, 1994

Michael Lounsbery, J. M. Multiresolution analysis for surfaces of
arbitrary topological type. PhD thesis, Dept. of Computer
Scienece and Engineering, U. of Washington, 1994

Michael Lounsbery, Tony D. DeRose, and Joe Warren.

94



2% UK

[Luebke9d5]

[Luebke96]

[Luebke97]

[Luken93]

[Low97]

[Ma98]

[Machover94a]

[Machover94b]

Mallat89]

[Manocha99]

[Maruya95)

[McMillan95]

Multiresolution analysis for surfaces of arbitrary topological type.
ACM Trans. on Graphics, 16(1):34~73, 1997

D. Luebke and C. Georges. Portals and mirrors: Simple, fast
evaluation of potentially visible sets. In ACM Interactive 3D
Graphics Conference, Monterey, CA, 1995.

David Luebke. Hierarchical structures for dynamic polygonal
simplification. TR 96-006, Department of Computer Science,
University of North Carolina at Chapel Hill, 1996.

David Luebke and Carl Erikson. View-dependent simplification
of arbitrary polygonal environments. In SIGGRAPH 97 Proc,
pp.199~208, August 1997

W.L. Luken. Tessellation of trimmed NURB surfaces. In SIAM
Conference on Geometric Design, Tempe, AZ, 1993,

Kok-Lim Low and Tiow-Seng Tan. Model simplification using
vertex-clustering. In 1997 Symposium on Interactive 3D
Graphics. ACM SIGGRAPH, 1997.

O/ BEE FHE, ET=-ABEZHIRKEZREEL
b EE, HHEVLEMH, 21(6):492~498, 1998

Carl Machover, MULTIMEDIA FUTURES, Siggraph’94 Course
#18, 1994

Carl Machover, Fundamentals and Overview of Computer
Graphics, Siggraph’94 Course #18, 1994

Stephane G Mallat. A theory for multiresolution signal
decomposition: The wavelet representation. IEEE Trans. on
Pattern Analysis and Machine Intelligence, 11(7):674~693, July
1989,

Dinesh Manocha, Interactive Walkthroughs of Large Geometric
Datasets, SIGGRAPH 99 course #20

Makoto Maruya. Generating a texture map from object-surface
texture data. Computer Graphics Forum, 14(3):397~405,
506~507, 1995. Proc. Furographics '95.

McMitlan, L., G Bishop, Plenoptic Modelimg: An Image-Based
Rendering System, Computer Graphics (SIGGRAPH'95

95



AL RFE T8

Conference Proceedings), August 6-11, 1995, pp 39~46.

[Melax98] Stan Melax. A simple, fast, and effective polygon reduction
algorithm. Game Developer, pp. 44~49, November 1998.

[MineS4] Mark R. Mine, Interaction in a Virtual Environment, Siggraph’94
Course #17, 1994

[Mine95] Mark. R Mine, Virtual environment interaction techniques.
University of North Carolina TR95-018. 1995

[Mine96] Mark.R Mine, The Virtual World: Nice Place To Visit, But Would
You Want To Work There? Siggraph’96 Course #31, 1996

[Molnar92] S. Molnar, J. Eyles, and J. Poulton. Pixel ow: High speed
rendering using 1mage composition, Proceedings of ACM
Siggraph, 26(2):231~248, 1992,

[Nasri9l] A. H. Nasr, Surface Interpolation on Irregular Networks with
Normal Conditions, Computer Aided Geometric Design 8(1991),
89~96

[Pan98] BER LR AEE, ZRRATERBMERFEARE

R. PEHEZEREER, 1998, 3 (9): 754~759

[Pausch94] Randy Pausch, Software Development Environments and
Architectures for Virtual Reality, Siggraph’94 Course #2,1994

[Peters9s5] J. Peters, C' Surface Splines, SIAM J. Numer. Anal 32, 2(1995),
645~666

[Popovic97] Jovan Popovi¢ and Hugues Hoppe. Progressive simplicial
complexes. In SIGGRAFPH 97 Proc., pp. 217~224, 1997.

[Prenter75] P. M. Prenter. Splines and Variational Methods. John Wiley &
Sons, New York, 1975.

[Preparata85) Franco P. Preparata and Michael I. Shamos. Computational
Geometry: an Introduction. Springer-Verlag, New York, NY,
1985,

[Reddy96] M. Reddy. SCROOGE: Perceptually-driven polygon reduction.

ComputerGraphics Forum, 15(4):191~203, 1996.

[Regan94] Regan M., Pose R., Prority Rendering with a Virtual Reality



257 3k

[Reif95]

[Riedel98]

[Rippa92]

[Robinett92]

[Rockwood89]

[Ronfard96a]

[Ronfard96b]

[Rossignac93]

[Schaufler93]

[Salesin92]

Address Recalculation Pipeline, Computer Graphics (SIGGRAPH
‘94), pp.155~162 ,1994.

U. Reif, A unified approach to subdivision algorithms near

extraordinary points, Computer aided Geometric Design 12
(1695): 153~174

Oliver Riedel, Ralf Breining , Ulrich Héfner, Roland Blach, Use
of Immersive Projection Environments for Engineering Tasks,
Siggraph’98 Course #14, 1998

Shmuel Rippa. Long and thin triangles can be good for linear
interpolation. SIAM J. Numer. Anal., 29(1):257~270, February
1992.

Warren Robinett, Richard. Holloway. Implementation of flying,
scaling, and grabbing in virtual worlds, Proc. 1992 Symposium on
Interactive 3D Graphics, Cambridge MA, March, 189~192.

A. Rockwood, K. Heaton, and T. Davis. Real-time rendering of
trimmed surfaces. In Proceedings of ACM Siggraph, pp. 107~17,
1989,

Rém Ronfard and Jarek Rossignac. Full-range approximation of
triangulated polyhedra. Computer Graphics Forum, 15(3), August
1996. Proc. Eurographics '96.

Rémi Ronfard and Jarek Rossignac. Full-range approximation of
triangulated polyhedra. Technical Report IBM Research Report
RC 20423, IBM T. J. Watson Research, Yorktown Heights, NY,
1996.

Jarek Rossignac and Paul Borrel. Multi-resolution 3D
approximations for rendering complex scenes. In B. Falcidieno
and T. Kunii, editors, Modeling in Computer Graphics: Methods
and Applications, pp.455~465, Berlin, 1993. Springer-Verlag.
Proc. of Conf., Genoa, Italy, June 1993,

G Schaufler and W. Stiirzlinger. Generating multiple levels of
detail from polygonal geometry models. In M. Gobel, editor,
Virtual Environments '95 (Eurographics Workshop), pp.33~41.
Springer Verlag, January 1995.

David Saesin, Filipo Tampieri, Grouping Nearly Coplanar
Polygons into Coplanar Sets, David Kirk Ed. Graphics Gems I,

97



AL R FE 210 3

[Schmitt86]

[Schroeder92]

[Schroeder97]

[Sedgewicks3]

[Seitz95]

[Seitz96a]

[Seitz96b]

[Shade96]

[Shade93]

[Shum99]

[Soucy96a)

Academic Press INC. 1992

F. J. M. Schmitt, Barsky B. A., and Wen-Hui Du, An Adaptive
Subdivision Method for Surface-Fitting from Sampled Data,
Computer Graphics, 20(4):179~188, 1986

William J. Schroeder, Jonathan A. Zarge, and William E.
Lorensen. Decimation of triangle meshes. Computer Graphics
(SIGGRAPH 92 Proc.), 26(2):65~70, July 1992.

William J. Schroeder. A topology modifying progressive
decimation algorithm. In JEEE Visualization 97 Conference
Proceedings, pp. 205~212,545, 1997.

Robert Sedgewick, Algorithms, Addison-Wesley, 1983

Seitz, SM. and Dyer C. Physically-valid view synthesis by
image interpolation. In /EEE Workshop on Representations of
Visual Scenes, pp. 18~25, Cambridge, MA, June 1995.

Seitzz, SM.. and Dyer C. Toward image-based scene
representation using view morphing. In [3th Internationa,l
Conference on Pattern Recognition (ICPR ’96), volume 1, pages
84-89, Vienna, Austria, August 1996.

Seitz, SM. and Dyer C. View morphing: Synthesizing 3D
metamorphoses using image transforms. In Computer Graphics
(SIGGRAPH’ 96), pp.21~30, August 1996.

Jonathan Shade, Dani Lischinski, David Salesin, Tony DeRose,
and John Snyder. Hierarchical image caching for accelerated
walkthroughs of complex environments. In Holly Rushmeier,
editor, SIGGRAPH 96 Conference Proceedings, New
Orleans; ACM Press, 1996, 75~82.

Jonathan W. Shade, Steven J. Gortler, Li-wei He, and Richard
Szeliski. Layered depth images. In Michael Cohen, editor,
SIGGRAPH 98 Conference Proceedings, Addison Wesley: ACM
Press, 1998, 231~242,

Heung-Yeung Shum, Li-Wei He, Rendering with Concentric
Mosaics, In Alyn Rockwood, editor, SIGGRAPH 99 Conference
Proceedings, Addison Wesley: ACM Press, 1999. 299~306.

Marc Soucy and Denis Laurendeau. Multiresolution surface

98



2% M

[Soucy96b]

[SuterH4]

[Sutherland635]

[Szeliski90]

[Szeliski94a]

[Szeliski94b]

[Szeliskiob]

[Taubin93]

[Teller911

[Terzopoulos83]

[Terzopoulos96]

modeling based on hierarchical triangulation. Computer Vision
and Image Understanding, 63(1):1~14, 1996.

Marc Soucy, Guy Godin, and Marc Rioux. A texture-mapping
approach for the compression of colored 3D triangulations. The
Visual Computer, 12(10):503~514, 1996.

David Suter. Fast evaluation of splines using poisson formula.
International Journal of Scientific Computing and Modeling,
1(1):70~87, 1994.

Sutherland, Ivan., The ultimate display. Information Processing
1965 Proceedings of IFIP Congress 65. 506~508, 1965

Richard Szeliski. Fast surface interpolation using hierarchical
basis functions. JEEE Transactions on Pattern Analysis and
Machine Intelligence, 12(6):513~528, June 1990.

R Szeliski and J. Coughlan, Hierarchical Spline-Based Image
Registration, ProcJEEE Computer Soc. Conf. Computer Vision
and Pattern Recognition (CVPR 94), IEEE CS Press, Los
Alamitos, Calif, pp194-201, 1994

Szeliski, R. Image mosaicing for tele-reality applications. In
[EEE Workshop on Applications of Computer Vision (WACYV *94),
pages 44-53, Sarasoda, December 1994. IEEE Computer Society
Press.

Szeliski, R. Video mosaics for virtual environments. [EEE
Computer Graphics and Applications, 16(2): 22-30, March 1996.

Gabriel Taubin. An improved algorithm for algebraic curve and
surface fitting. In Fourth International Conference on Computer
Vision (ICCV '93), pages 658665, Berlin, Germany, May 1993.

S. Teller and C.H. Sequin. Visibility preprocessing for interactive
walkthroughs. In Proc. of ACM Siggraph, pp.61~69, 1951.

Demetri Terzopoulos. The computation of visible-surface
representations. [EEE Transactions on Pattern Analysis and
Machine Intelligence, 10(4):417~438, July 1988.

Demetri Terzopoulos, Artificial Life for Graphics, Animation,
Siggraph’96 Course #36, 1996

99



T K¥ g EM R

[Torborg96]

[Turk92]

[Turk99]

[Upstil190]

[Vance98]

[Watt98]

[Welch94]

[Werner95]

[Wloka94]

[Wong97]

[Xia%96]

[Xu99]

[Zhang97]

Torborg J., Kajiya J, Talisman: Commodity Real-time 3D
Graphics for the PC, Computer Graphics (SIGGRAPH ‘96),
pp.353~364,1996.

Greg Turk. Re-Tiling Polygonal Surfaces. Computer Graphics,
1992, 26(2). 55~64

Greg Turk, James F. O’Brien, Variational Implicit Surfaces, Tech
Report GIT-GVU-99-15, Georgia Institute of Technology, May
1999

Upstill, S., The Render Man Companion. Addison-Wesley, 1990

Judy M. Vance, Current Applications of Virtual Reality to
Engineering Problems, Siggraph’98 Course #14, 1998

Alan Watt, Fabio Policarpo, The Computer Image, Editor:

Stephen Spencer, Addison Wesley Longman Limited, Edinburgh
Gate, Harlow, Essex CM20 1JE, England, 1998

William Welch and Andrew Witkin. Free-form shape design using
triangulated surfaces. Computer Graphics Proceedings, Annual
Conference Series (SIGGRAPH 94), pages 247~256, July 1994.

Werner, T. et al. Rendering real-world objects using view
interpolation. In Fifth International Conference on Computer
Vision (ICCV'93), pp.957~962, MIT, Cambridge, MA, June 1995.
IEEE Computer Society Press.

Matthias M. Wloka, Lag in Multiprocessor VR, Siggraph’94
Course #2,1994

Wong, T. T Image-based Rendering with Controllable
Illumination. the 8th Eurographics Workshop on Rendering, June
1997.

Julie C. Xia and Amitabh Varshney. Dynamic view-dependent
simplification for polygonal models. In Proceedings of
Visualization'96, pp.327~334, October 1996.

wrt, “ETRZOBEMLHENEZHFTHFRS X
7, MM, BHLRZETENER, 19946 A.

H. Zhang, D. Manocha, T. Hudson, and K. Hoff, Visibility culling

100



2 W

[Zhou96]

[Zhou98]

[Zorn96a]

[Zorin96b]

[ZornS9]

using hierarchical occlusion maps. Proc. of ACM SIGGRAPH'97,
1997

AR XMEN, EFSEAENKSEEEREW, 85
Z4%, Vol.19 Suppl.: 217~223, 1996

R &EF FHEE, ETF=ARFEHNRBRLEE,
HELER, 21(6):506~513, 1998

Denis Zorin, Peter Schroder, Wim Sweldens, Interpolating
Subdivision for Meshes with Arbitrary Topology, In Holly
Rushmeier, ed. SIGGRAPH’96 Conference Proceedings, New
Orleans: ACM Press, 1996, 189~192.

Denis Zorin, Peter Schroder, Wim Sweldens, Interpolating
Subdivision for Meshes of Arbitrary Topology, Tech. Rep. CS-
TR-96-06, Caltech, Department of Computer Science, Caltech,
1996

Denis Zorin, Subdivision Zoo, Siggraph’99 Course#37

101



BOH

3O

AR TRERNSMEBAEHBNRELES TTAN. BZMEARKNFEARD
. BEKSEARES. FERREERFERREN TIEREERET 7 RA
FENZ, FHBACERAREIMNMRE, MAEFHSEERZRESE. HEED
ZIMEWT, ROt EEIEESRAEEERTHERECHER. 2o
R 52 2 e TR — ]!

HIT K% CAD&CG BREALR T —MIOFARE. WELHFERFME
£ RS A R A ORI SRR B X R REBFHBEREES K Z2IFEF
Kt TR . SR BB ERA, MBERE, MERRETREEWK
MEE L. RN, SR RARTASMEESE - ERBERERIE
g AR, A, ERXNARERET, BXEEL. NHFEEL. THE
. BT BT TS T RIRL EANFE . Eib, IEAIRRZR LA

AT, BECSERKEETEENSE. SR, RAEE. fHELT. 5
g, ERREL. SEEML. HEELE. FREREL. KEFTTUA
CAD LI /R 2 R ZMRSENR . FAMER LA TRIBRAKFHA
o ARSI AERRTRSRE. RESHHBGEE BEZM. 95
2IH, TREFZIMESRPOHE.

RIEEMFE I T AENEAFHSMEF YRR REE. BREREME
Ty kb 2E, EMf—ESFREWMXOHER. RAaMN5HRIERRD,
{3 B 2 SR 15 0 57 B S} AR K S AR S  5

R SR BFEIRAEE, —HEREN AESRHRRBBRANZITT. 5
EZE,%%ﬁﬁlﬁw,ﬁﬁﬁm%%\ﬁﬁﬂ%kmgﬁﬂﬁﬁm%&ﬂﬁ
ol

FERR EEAE, BRI E S, EEHERNKEMRIEHE
7., BHEkERBES— ) EIZKZES R

= Ik
HTE_HTRER

102



LK FHE T FMIBX

B F TN

WO, MEE, URE, “ETEFBRNENURT S 2
W R, (RE2R) ERA.

wOR, SBE, ARG, “CRWEME CAD R408RUS
I, (ML RI 2 58 KDY, Vol.18, No.1, 1999. pp.160~163.

WO, EE, “BIWVEEHE CAD ¥ XREN T EBE S
B FREGE”, (VUHBHBES KD, Volle, No.5, 1997.
pp.928~930.

Zhengsheng Yu, Weiqun Cao, Lizhuang Ma, Qunsheng Peng, “A
New Method for Implicit Algebraic Surfaces Intersection”,
Proceedings of CAD&Graphics'97 , pp.439~442, Dec. 1997,
Shenzhen, China.

LR, NHFE, HRE, CHE, ‘ETor3BENELS
SHEHEE”, B,

103



	封面
	文摘
	英文文摘
	第一章概述
	1.1虚拟现实技术
	1.2虚拟环境的快速漫游
	1.2.1加速绘制技术
	1.2.2可见性剔除
	1.2.3高阶曲面的交互显示
	1.2.4基于图象的方法
	1.2.5模型简化

	1.3多分辨率模型技术
	1.3.1细化的方法(Refinement Method)
	1.3.2粗化的方法(Decimation Method)
	1.3.3考虑材料属性(Material Properties)的多分辨率模型

	1.4对简化模型质量的评价
	1.5论文工作
	1.6小结

	第二章基于近似共面合并的多分辨率模型
	2.1共面合并多层次细节模型
	2.2高斯球面的层次分割
	2.3基于高斯球的近似共面合并多层次细节模型
	2.3.1建立近似共面面片集合
	2.3.2搜索超面(Superface)边界
	2.3.3超面边界直线化
	2.3.4邻近边界点合并
	2.3.5超面的重新三角化
	2.3.6多层次细节模型

	2.4实验结果
	2.5 小结

	第三章基于分割插值的连续多分辨率模型
	3.1增量式多分辨率模型
	3.2建立待删除边集合
	3.3简化误差的度量及控制函数
	3.4新点位置的计算
	3.4.1任意拓扑网格模型的分割
	3.4.2由分割插值法生成新点

	3.5对算法的优化
	3.6实验结果
	3.7小结

	第四章基于隐函数插值的连续多分辨率模型
	4.1三角形网格模型的变分插值曲面
	4.2基于变分隐函数插值的连续多分辨率模型
	4.2.1隐函数插值的局部网格模型
	4.2.2新点计算

	4.3实验结果
	4.4小结

	第五章总结
	5.1论文工作的总结
	5.2今后的工作

	参考文献
	致谢
	发表论文情况



