(AP )
® X [} »
A o
) FREAZLLL S
e University of Science and Technology of China

T EALER

Computer Graphics

BRI= 78

renjiec@ustc.edu.cn
http://staff. ustc. edu.cn/ renjiec



mailto:renjiec@ustc.edu.cn
http://staff.ustc.edu.cn/~renjiec

Surface Parameterization
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2D Manifold Surface in R3

A surface S in R® has an intrinsic dimension of 2D — a patch () €
R? i33 embedded into R? (each point in Q is assigned a position
in R?)

Parameter domain Embedded (ambient) space



Parametric Surfaces
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Fixing the boundary of the mesh onto

[Floater97]

an unit circle an unit square



Tutte's Method: Why it Works

Theorem [Tutte63], [Maxwel1864] :

* |[f G=<V,E> Is a 3-connected planar graph (triangular mesh) then any
barycentric embedding provides a valid parameterization

mEILHA T2 iE b, T Tutte
Embedding} =fE — & HRF; !
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Parameterization
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* Uniform parametrization

[Floater 97]

* Shape-preserving parametrization

* G HIBTER NS TR 4F















Other Methods
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Parameterization with free boundary

For surface with Disk topology

As-rigid-as-possible

(ARAP) As-isometric-as-possible

Locally injective

As-isometric-as-possible
Bijective



More about
Parameterization



SERUNBFEART: B

* Low distortion

* Locally injective
* Globally bijective
* Effective

* Smooth
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Surface Parameterization

Q: What Is a good parameterization?
A: One that preserves all the basic geometry length, angles, area, ...
— |sometric parameterization
But: only possible for developable surfaces

e.g. there will always be distortions!

Try to keep the distortion as low as possible
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Distortion of Linear Mappin
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More Distortion Metric-

V L.

Angle-preserving (conformal)

Area-preserving (authalic)

Length-preserving (isometric)
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ARAP Parametrization

Geometry Image

[Liu et al. 2008]

[Gu et al. 2002]
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Packing Problem
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Yamabe equation for conformal parameterization

" distortion Gaussian
Laplacian \ { /— e
Au=-K on Q ,“ a
C
u = on 0Q .

B0 \ cut/ — i)

no distortion )
along cut ‘ i
‘ K

distortion curvature




Challenge...

he optimal parameterization method has
not been found vyet, or It does not exist!

| : ﬁ?ﬂ
o it Seftiiasn
| sSEees
i ¥ :
8 hﬁ? ad {
L[V
(a) (b) (c) (d)




REER

GAMES 301 : HHEZS 1t ——
Surface Parameterization 1%*Eﬁ'ﬁ|5

&iX): IRERR
\ iE) RN R (sRdAl RER)
L St | 10878, 10:00-11:30 SUFRY BAES SN A
: | a 2i 10H9H, 10:00-11:30 {88 HEEEBRIERS IR + ERTENA
— 3 10H15H, 10:00-11:30 ] FEIEBHUTE - Vet ER
B4t 10816H, 10:00-11:30 {288 T 28X — YItaTcEtg
E 5| 108228, 10004130 | 6 LREHBHITHE
i BB men | 10mzE 00010 | @36 SRURN - AlastErt, SR
BmAE i 7% | 108298, 10:00-11:30 B B IURIFR2 — FORSERS
. 20231 B108: ARRER, IHBLAEAASE, BEQQERHEREG, HARTRITS, BEARY | | oR PRI 1D L Eiai i
GAMES 301i2t =1 ! i ot 11858, 10:00-11:30 BRI BTEMS SRR
10 1186H, 10:00-11:30 Bl #2841 - Circlelfize, 1ITERE512
« 03F1A108: EFFRERERPIAEF AR CAMESIOEIET. iRl . B | 118128, 1000-11:30 o B2 - BRSNS
023F1H9H : BB ESEY, HEELTEIEEH. ws F12i | 1159138, 10:00-11:30 Vi) ARSI
. H: EEmieiRe: RERBK, A2iEER HIRIZEIE10878, 10:00-11:30, BIOH | 115198, 1000-11:30 o SIS — EIRHEERL, HHEIA
: R RS, BRSO SRE I, shial - Mt i)
15 11520H, 10:00-11:30 XUFIRY BT RIRI A (2) BfiR s

. 20229°9H25H: E)REiEATE: 10888, 10:00-11:30
- 20225F9H16H: i+XI1088BHR.

SRR ALT]
VRIEI T8

HESHURUTEERRFEOROES, SN/ VOMES/VEHENMBOERM, SRR, HElE. HE
XIRI, BIEM. HERE. PRER. PROHS. EIEN=1T2FF, MIRETSMSFNHBES TS
%, ESPBRE—ERIARIEE. NERSNBHESHANTREA. SHURIE, HESTNHERRNA,
BENSEMZRBIFER IR E RSB REN IHEEHmS SRS ZRINS . FMRENEERETE
& HESHCHENZICSIRmA. BOSHMNENSHK. ETEREFERIEESHIL. M s,
SHURRE,

http://staff.ustc.edu.cn/~renjiec/GAMES301



Thank you!

Questions?



