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Vo TR K LI DIRIE VT A BT E DB ERBN. HIC
Cotan AR FAW=IL—LT—HTDEHHIERAEH D ESR.

BRETILY B & £ O Laplacian,
DA ﬁ:ﬁ =] H[:> Laplace/PoissonfDiffupsionﬁfiit?r ":> it FA %t

CotanZy :

1 R i
AS(Vi)=IZ(COtaij+COtﬂij)(v/' _Vi) ‘ P
i | % i
— "\ etce:* |

R Contents _P-
1. AR RIF D EHE
2. WA RTFDER
3. Laplace—Beltrami{E A%
4. i F :
v yi/fak%lﬂ: AS(v,):szl(cotalj+colﬂ,j)(vj—v,)

v ERE-EEMIRER
v RARER &

T EXko®RLE R
Vv B TELMEIIRIEM S ATEEA 24 E(Manifold): &
B— B D fEH open unit ball(HIE D5 & (Ldick) EFFE.
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fir#8(Topology) R

4 |_H_L$E ’m%ﬁfcz#ﬁ_l 1565
- Ik, FE. MSRAZEEIFNENELSAAE

; - (i"’ﬁ)d)éiil NURIF—ZR)DEETHE.
1B R BA LR o Al 7%
(Explicit) (Implicit) (Parametric) e P Q @
0 |
2DHA4 - _ r(t) = (x(¢), (¢ )
Oy ()| fey)=0 | HO=G0.50) CD
SDEE |, = 0| S0v) = (x99 e s
(DB z=f(x,y) | f(x,,2) S(u,v) = (x(u,), y(u,v), 2(u,v)
(+D)ABERE _ —0 | rO=E 0,50, 5., 0) —>0)E\y7°t
DB AR | Yan T JX) | f(x,x,,,)=0 2 F%Zﬁ?ﬁ[i
1: /1 y=tvri-x* | X+’ -r*=0 r(t) = (rcos(t),rsin(z)) ,
X ={X, %, %} t={t,t, -t} ] E%ﬂﬁ’fﬁ Pp—— Cwikpeta
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vV RT54 RO T/yF B-Spline, NURBS, TJLZ—h,
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v HHE®E L EL TDPoint-Set Surfaces:

©M. Alexa et al. IEEE Vis'01
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al SIGGRAPH'03.

©M. Botsch et al.
SPBG'04.
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v SHEAOIEGESRE): \
- Simplicial Complex(B{ARIEX). B
- CW-Complex: Medial Axis%.
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Surface Mesh P-

\
v k-link: THR OkE B DS
v' Manifold Mesh: 1-link¥disk(ball)& [E] 48 (1% F:half-disk).
v’ 3-Connected: FE D 2TE A F - THESE
v’ Valence: TH R DB
v Degree: EINDTE R L.
v' Connectivity: i3 DAY IFER.
v Regular Mesh:

v =fH#: valence=6.
v AR valence=4.
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Edge Collapse Half-edge Collapse
A —

Vertex Split Vertex Insertion 1 to 4 Face Split

<
< AN\

Propery Oriented Mesh
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S AR 20T — R R

TER5: 5l »
Xyz Vi Vi Vi
Xyz Vu Vy Vi
LJEEAZ| |LTRRID
vz ave | TER, D, EODEHEE
PR K EREAHE. Half‘edge data structure

BLMETHE
[

CH. Hoppe, SIGGRAPH'96.
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ghiRo)dhE

k() =
LS

v HHE(Curvature):
i -
ds ()'c2 +y

s(t) = j o+ ydr

2)3/2

dr(s)
ds

o L0)

HI#ROHERDER

=1t(s),

HEREAR k(H)n(?)

"55) k(s)n(s)
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Manufacturing

Mechanical Engineering Image Processing:

= — Object Detection

Geology:AIV{o;& Design, Map etc. _ Visualization: Coffee Cup Caustics
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Principal Curvatures: k

normal

EREAEOBEGNR
FHEEEHEOTRD |

max ’ ‘min *

©S. Yoshizawa etal., ACM SPM'05.
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v MEOFHEEZBETORMHY TRES:
S=8(x)eR’, x=(u,v)eR’

F— - Z IR E(First and Second Fundamental Forms):

E F\du L M\du
I(du,dv)=(du,dv)(F G][dv] Il(du,dV):(du,dV)(M N][dv]

E=S,-S,,F=5,-S,,G=S,-S, L=S,nM=S,nN=S,n
; 1(du,dv)
. Fgreciona (it dV) =
v Weingarten Map: areciona (d16,dV) =7 (du.dv)

-WOEBEHEER ST HEENINILL EHFELEHMEITGS:

NOETE L CREEE A GL-FM EM—FL
BISRAZOTEEI : 7 2 L
BA0 > 0 % 3 wo| EG-F* EG-F* |_
BEAL kpin min EG-F> EG-F’
Shin Yoshizawa: shin@riken.jp Shin Yoshizawa: shin@riken.jp P
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- HORMEHNE-F-BATTORKDIA
BEN. FNhENE- 54— DHET
AR RZENMONTINS.

- HIEOMELMAH>T-5TE TDLaplace
Y% (Laplace-Beltrami{E AR L 1%
LEELHS.

v EREQFHZEFEYpZE(Mean Curvature), FEEH VR

B3 (Gaussian Curvature) EFEF, E—R - ZRIRIEED
FREMNSBEETES.
Tl Ho R
H= %trace(W) = w K =det(W) =k - ki
_LEN-2FM 4 GL
2 EG-F?

v Eﬁi@#ﬁﬁ?ﬁAﬂﬁﬁ(:;ﬁot » o
32 ‘irst considere
I E $ 0) *ﬁ 1-5 % by A. Gullstrand in
\ 0 connection with
applications in
physiological optics
(Nobel Prize 1911).

©Nobelprize.org

v’ Crest Lines/Ridge-Valley Lines:

ok de Concave
ConVex: k| |, € = 32 = 0,22 <0 —
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Koo >| 0 k. a
o <~ 1k N
Concave: I max Iﬂ Cmin = onvex

ot \
Ky <0 \ \(f/\
-
Convex Change of Orientation Concave L
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V' B)EE(Gradient): ANS—HNERTEILATRADAM
EEAEFEERESITH ORI e

N

v GEERAR V= (ﬁ’i)
ox 0Oy

v BERINLDORE:

ol ol

VI :VI(x,y):(a,g)
_l(x,y) Ol(x,y), _ I
=g )Tl
vV IyCORES=
AROKRES:

V1= i3+ 13
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?EgzLaplaceﬁEi\‘,-PoissonﬁEit _P-
v S5TS5XEFRZH(Laplacian): ;S MSEECAR.

2 2
AZVZZV,VZGZJr@z P ICA A
ox oy ox* oy’
v FER. BEH L(Divergence): JSEARIMLIZH T HERARE.
wyvov.yodr ., 04
disz»:ﬂ+i divv=V- v 6x+6y’
ox Oy v(x, ) = (p(x, ), q(x, )

V' Laplace 52 : BAREDZDNHTEE. A/ =0
V' Poisson A2 Laplace FIEXDETABEE. A7 =g
v ELICIFEREH (ERTOECHNME) NHE.

v' Gradient®DivergenceldLaplacian:

divV = A Al = div V]

| TRk R

V' ZE4riE(Variational Calculus): 18/N, B XZ N EMTER
EHFEmI-THRITKRO, ST HRMD AEREEDR.

V' RLEE#(functional): BA %k MBI

Euler-Lagrange 512X
1 2
BTy SHEDRER): £ (x.y) = [ V1] dwdy
Q
vV EEREHE—ESHSE0EBTOIRMS LS ED).

E(u(x,y) = _[J. F(x,y,u,u u,)dxdy = min < J6E =0
Q .
f(x)=0

/M

S'(x)=0
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E(u(x,y)) 7”F(x,y,u,u1,uy)dxdy = min < J0E =0 oF 5 oF
o s ) —
e . ) ou, 0x Ou,
EBNEL) L EEMTE U (x,y,a)=u(x,y)+an(x,y) EE— ' oF 3 5F 5 oF
%, TORMAELOET B P T e T U B R
BAOEE: Q OBEREMLOQ T 7(x,y) = 0 £F5. e n,+a’T:zv>dx¢v ou, oy~ ou, oy ou
EU(x,y) = [[ F(x,7,UU, U, )dedy = j'j F(x,yu+an,u, +an, . u,+an,)ddy a oF ‘ P 8 oF & 8F
! - J'J. (5(" CuY)Jr Dy '” ﬂ(cx ou, Dy Ou, )dedy
SE =
a N
E—zm O I T F a"y gF sy = [n(E R dx);u S
o o0 y —VDE =
- jj(aF 0U | OF 20U,  OF OU,\| L4y —oms SERESIER.
oU da ‘wr da 0U, da | BAOEHE: Q OBREHROQ T 7(x,y) = 0 HOT.
oF
= i dxd 0 OF 0 OF
”(a * aux L Rt o K L
Shin Yoshizawa: shin@riken.jp P Shin Yoshizawa: shin@riken.jp
ERikL FHES
OF oF
OF = (777 7% —, )dxdy ——(—) - — =0
J-J‘ ou, "’ ou Ox (614 ) oy (6u )
oF 0 ,0F 0 ,0F
= — = —(—) - — (=) dxd WS /N T 2 o
I e G oy G ) TYCHREOEATALY—DBE(L:
1 2 ; > 1
1 REDITBAEDIE, FRIEHASRAEHT FWilad =mn - LI = 202+ 12
v 2EMTIRMA DABMITHT HA OF _, OF _, OF _
" _ or o1, o1, 7
E(u(x,)) = jﬁfF(x,y,u,ux,uy) xdy = min o o or oo o o ou on_
o1 ox ol ay oI, ox ' oy ' ox? oy

Euler—-Lagrange a_F_ i aF )_ i( aF ) . 0

DFEY. Laplace SRR DENIRILF—FR/NMETS:

BIZ (£, Poisson FFE [

DEY. Poisson AR DEHALIRILE—FR/IMET B!
AI(x,2) = f(x.0)

parE
el 0 0y Ou, Rippypey
. Shin Yoshizawa: shin@rifenjp R P
Enik6 FEB{E (Smoothing) &l ? £
v BHAHETFEE: Convolution Kernel: &

1
%”(HV!HZ #20f (v yddy = min F= (104 17+ 20f)
Q

oF oF oF
—=f, —=1,, —=1,
o1 ol al,
0F @ 0F o OF d i . o’ 8tr
o1 ax o, ayar,) " axlt eyt T e gt /A

I*g=[fOgk-nd,  f,geC ), |-, f(x),g(x)>0.
74 Normalized Convolution:

; [Fgx=ndt/[g(x-rydt.

. EAEAERAFEA TR AR TER

ZAVSE(HIEREHDERI)BRELETS !

Z—}tl = Ah = div(grad(h(x,1))), xeR,t>0, h(x,0) = f(X). G,(b)=e """,
HBARXDT—) TREEXREENIPED B HAH:

hx0) = [ f(Ng(x-y.0)dy = = )n,zjf(y)Grax v Dy

LRI DB ZE 1L = Gaussian 71 LA DIRERZE /N TA—FE L
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RERECHREL ES

=Al(x,t)

OI(x,1) t—yoo  IEHUEE=EREE=

ot > GaussianZ( LADIZERE
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v Linear Diffusion (GaussianZJL%2): Gabor 1960.

:
=
0

aI(x,1)

ot

v (x) = [ g,(1x=y DI(y)dy,

=AIl(x,1),

v Anisotropic (Nonlinear) Diffusion: P. Perona and J. Malik, IEEE PAMI, 1990.
2
R
ol (x, e 2
ot
v Total Variation: L. Rudin, S. Osher, and E. Fatemi, PhyS|ca D, 1992.

argmlnﬂj‘¢(\ VI""(x) )dx+— J-| g, ¥ 1" (x)—1(x)[* dx

" : M( ()\)

] VI (x)) = (g, * 1" (x) —1(x))* g, (-x)

AN _ (e, (VIO WD), £.)=5
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IR 711L 2 X4

= diV(C(‘V](X,

ol(x,t) _
e 1), t—> o W =1

Alpha=0.1
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Bilateral21IL%

:
=
0

e

Gaussian Filker <1 [nput 1—) Bilateral Filter
Z(x,y)=g,(x-y) Z(xy)=g,(I®)-1(y))g,(x-y]|

-

rz

gur)=e . Intensity (Tonal) g, .4io)
Spatial-Tonal Normalized Convolution: Kernel Kernel
()= [ Z)I(y)dy/ [ Z(xy)dy,
I HREREdS !
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ORI v P=REI D00 ? e

Zey)I()dy
|
[ECE

v Intensity Kernel: Suppresses “"®=
averaging across the edge.

v Spatial Kernel:
Localizes the
suppression.

\7 9=

~_ | e J\Ob)\
b 1
S vl vy

S
Spatial Kernel HU:N
— :

Intensity Kernel
Zxy)=g,(I®-1WDe(x-y) g, (r)=e
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-\-a,h,/\f,z—,fg{gﬁarém Means?«ll.’? R

3D Mesh Smoothmg S. Yoshlzawa etal. 2006

Time-Varying Range g @E’ § '&1 ‘@

Images Filter:

Video Enhancement (3D Image)|

O. Schall et al. 2006. E. Bennett and L.McMillan, 2005.
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v Non-Local (NL-) Means Filter: A. Buades, B. Coll, and J.-M. Morel, 2004~.

v Similarity Kernel: Suppresses [z
1" (x

averaging across the pattern. [Zoondy g(r=e .

____________

Similarity Kernel
Z(x,y) = g,(Distance(X, Y)) = g, (D(x, y) )s

D(x,y) = [ g, (O (x-t)~I(y-t) dt
N w2

Gaussian Cross-Correlation
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TRAICEBTHILE—RIME R

V' Laplace FRERIETA)IL I RILF—FHR/IMETHE
TEMIN., ZORITFAME/REFEIINS.
vV TAVIL IR F— HROKRESZE I >IvPDOK
FXOM=MMHES.
EEE: O

1 2 )
EJ;-! ||VI|| dxdy = min SRR 50

vV EnEIZEKYLaplace SEERANTAVIL - IRIILE—D
Euler-Lagrange FI28xX L TEHANDS |

Al(x,y)=0 (x,yeQ)
I(x,y)=g(x,y) (x,y€0Q) BREM:

MM 8 & AR AME =B A EGRRI)E. g(x,y)
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v BiE _E M Laplacian (BNt =% HD):
- First Differential Parameter [Beltrami 1859].

1 0 Go, F(p 0 Ep,-Fo, ghE: S =S(u,v)
Y= JEG-F \ouJEG-F* v JEG-F BEAsML: D
TR H

phENE—RFEEOEE: E F,G.

" G5 H5DHEEAA 7‘5&—‘751‘9/#}—'
EELERNO L DED2IEIZE

AS=2Hn=(k,  +k_)n

max min
v HE O AEERE:
- Second Differential Parameter [Beltrami 1859]: v/(,).
Vsp=V(p,8)= (Gp,—Fo,)S,+(Ep, - F9,)S,)

Agn == (kg + ki =V (K + ki)

@S, Yoshizawa et al., PG'07.

S
EG-F?
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ﬂ*R .
RIKEN
—

D & A8 B/ ME = 85 ARG B=T 1
1_” ”V]” dxdy = min) = Al =0
’ E: S =S(u,v)

v EEJ:’C%FH%L :
(7_|’HVS(S)H2dA = H«/EG ~ F’dudv = min) = AS =2Hn =0

. E’ ‘EEODEEEEEJ:@’?EEL AATEET
12%Y ! EFE DiR/IMEGEDBE)IZGB.

H=0< t&/ehmE
=phiEmM D =/IME.

Fighse: [ BEEREAIML N
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Cotan Formula
v ZAMAYL 2 TOIUL: Cotan Formula: [Winslow 1967, Pinkall &

Polthier 1993, Meyer et al. 2003]
URERMEEBA: Hildebrandt et al. Geometria Dedicata 2007.

Ag(v,)= A%Z’(cotaij +cot B,)(V, - V,) %‘W

[ 4
RIKEN
-

Umbrella Operator@—#&: U(v) =7 Zw ™,-v) ] \
v T I*}L#—aﬁ/Mtd)ﬁﬂ/ﬁM’C%Hj
-linkEHE: A, (
(Voronoi ENFfiZE S LR

©M. Meyer et al, 2003

2[ IV, 1 = cot 0,7 (v~ S +
+cot 0,/ (v) = S )| +

+cot O, f (v,)) = S ()
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Laplace-EigenR X770 P‘

v Laplacian{T5| D B £ fZ 4 (Spherical Harmonlcs(D F]xﬂ:)
ANZEFEMEMTERE.

KHEOBABCZHM?

BN

v EE@J:'C(iLaplace BeltramifEFZZ AT, Iﬁlﬁ BT
HVETRE —’ﬁ/'{k*ﬁ%@ﬁ’ﬁﬁs‘bﬂ :&ﬁﬁ#*ﬁ%o) i FA.

FRARMAMAAR P8 AR 15

and H. Zhang, SIGGRAPH Course nm
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Mappmg
U 2D Mesh

:;‘*f: LBy

Detail Transfer

3D Mesh | |
v 'i,n’

, 0.
w

3DAvLa & IARIC2DERE
(—x—TEYAHTHE.

Ay OEE A B TEEERR s
7 Chart% 4 . @/
ez

Editing.
©A. Sheffer etal., 2006,
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BIROE R

£+09) €U - (<), ¥, ), 20 V) €S, dF = Ed® + Fdudv+ Gdv’.
BHE L DEFEE: Unit Circle —— Ellipse

E=S%,F=S,5,G=S%

rz and 7/2 are eigenvalues of J'J =[i 1;], J=(S

S,):Jacobian of f".

Isometry: [ = Y= 1. Conformality: I" = Y.

Local Area _ T
Distortion: Ty =vdet(J"J).
Local Stretch: o .

o =ftrace(J ) = (T —y)* +2T)/2 =/ + )/ 2.

|Quasi—ConformaI Term H Area Term ‘
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%/ ShkR-S&SR

AELTAROERME

v EREREISAESIOEEEE S
Isometry = Conformal + Equiareal:

- Developable surfaces (R BE: H X
ME=VO)EITHATFA~DERSHE
=HD.

- Quasi-Isometry (Stretch): #%RE &
IFAELABEDREFR/ME.

- EATRBIEIRICEETS.

v’ C. E Gauss, Theorema
Egregium (1828): Gaussian
curvature is intrinsic.

PY

Cwww.mathmatik uni-ulm e

v’ B. Riemann: Existence V(;
of conformal map (1851). ¢y mh uni-goetingen.de
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v EAERTHLI-O——1)— 7/75*3;1’&7@"57‘.'3’
(u,v) > (x,y) Viu =Ry (Vv)
Ou _0ov.  Ou_ _0v
ox oy’ oy T ox
v A= ZEMTIE- -
ou _ E ov F v ou G ov F oy
o JEG —Fr oy BG —Frox’ oy NEG —Ffox  JBG —F® 0y
vV EATHBOELHUELTORNSHBRESHTR):
0 Ou 0%y 0 Ou 0%y

— (=) = , —(—)=- = Au=0,
ox Ox 0x0y oy Oy 0x0y

V' BRI
su=0, Agv=0.

©M. Desbrun etal., EG'02.

Av = 0.

v X ANERTHOTL. FATER
EIEBRB7ELN.
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Mesh Parameterizations b
v KEEE. EOREILE.

man et al, SIGGRAPH'03

©S. Yoshizawa etal., SMI'04,
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B _EOHER =S
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=
0

(= H HVIH dxdy
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X =x"+ A x
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v HEETHREIC

(= ij (S)|'d4 = min) =

&R i%:
0S8 _S(t+e)-8(1)
at &
X" = x"+ eAgx"

-%Vﬁ#ﬁ&*fﬁi?&‘f?ﬁ/é_Lﬁ&‘t

v AR =MMESOR/MERRE: TREMR:

= min) = 7A1taoo
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n+l

SEHEEEFR(MCF: Mean Curvature Flow)

——AS—ZHn t—> ©

. ©M. Desbruneetal,,
7 SIGGRAPH'99. |
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v Ty R7E: BAMEMCF, Bilateral Mesh Filtering, etc.
- HEZOBEATFYIIoTHBILShIERBEMS HEEL. —  —

= ) 5M. Chuang and M. Kazhdan,
©C. Bajaj and G. Zu, itand K. Policr, S, Fleishman ctal. SIGGRAPH'03
©C. Bujojand G. Zu, ACM TOG, 2003, ©K. Hildebrands and K. Polthier, EG'04. SIGGRAPH 2011

v INZ—2{R7F: Non-Local Means Mesh Filters:
-  PBEFTRROSimilarityE EAHELT=F 1.

S@gﬁ

e'b-. '-.

n Yoshi tal IEEE SMI°06. ©O. Schall et al. ACM SPM'06. CA. Adams et al. SIGGRAPH'09.
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BN SERBERNT

©M. Eck et al, SIGGRAPH'9S.

Wavelet coefficients  Wan

v Subd|V|S|on EEZHE+ B

©A. Khodakovsky et
al. SIGGRAPH'00.
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v BIF IR )LF¥—(Bending Energy): szds

5 . r Euler®Elastica
_[ k~ds — min /,‘ (Mechanical Spline):

y
s T kss+%k3=0

/ Clothoid (Wooden Spline):
v The case of 2D k“ =0=k=as+b © NN

curves was considered |
by L. Euler 1744.

© ) )\
[FYUEER(IF) Gothos  Blastion

j(ak2 + Bk)dt
e
BT AR
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Aesthetic Surfaces

v X9 BEuler-Lagrange HF2K:
AS(H)+2H(H2—K)=0.

©S. Yoshizawa and A. Belyacy, GMP'02.

v HBHE O/ F I J)LF—(Bending Energy): O ‘
[ Ut + k2)dA > Min = [ H? dA4 — Min " /

[(afyda > Min < & f =0.

©M. Bergou et al., SIGGRAPH Course 2006.

v BRI =T RILE—=Thin Plate Spline: Thin Shells,

Membrane, Elastic

Shapes---.
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Snake/Active Contouri% _e'
v BHIROBEREEROIYDITE DR

LR AN E B M, :
Z(a(rm =kn)> + pr,” + VE iage ) = Min S ‘ /ﬁ

2=~
i ~ ™~

R

V' 3RITHHE ~ DHEIE:
Y leags =2mm)+ pE,
—— S~

Fitting

Bending Energy  Membrane  Fitting
2 .
— Min

Bending Energy
(Cotan Fomula)

2

©A. Sharf et al. EG'06,
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188 :Inpainting & Texture Transfer

R

RIKEN
—

P
- Texture®

-

v EEZMNSLITULSE R TextureZ i F-TLA.

A Pixel/Texture Transfer, Image Completion.

©1. Drori etal., SIGGRAOH 2003

LR R
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{88 : Shape Completion _Pr-
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183 :Poisson Image Editing _Pr-

v’ Idea: R L BlendingldSourcel@|{& M) A EZ(Gradient=T+v>)
= RELRVRIETAELNEE.

SourceE{# 0 Gradient (¥ R
Gradients Target h H9R)ETargetl2aE—L< A
PR I ORI Target DB RE M
Loroa THLLMEEE! <

Al =divVg
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{82 :Laplacian-Poisson Mesh Editing

R

RIKEN
—

{’ S

©Perez et al. SIGGRAPH 2004.

7TEI

V' 3RFTAK - Ay alTHiEREN Tlaplacian—Poisson
Mesh ZE#t% - Editing I (£ 5 — K

RE

©X. Hung etal,
ACM SPM “07.
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Discrete Differential Coordinates .
v RIBZEEDIGE LR L Tlaplace— Beltramlﬂiﬁﬁféﬁj
Al =divVg = ASX =T(8) =T (divgVx)

=M~ . NN
mamkE (X T PEL } p;
aHEX | B ) )

[N/ D:><z<ﬁ§
VAVA=2Lr

EEMEERKEREI= Ty “-u
ME/ZRW =A%

. /;i/*j‘a
[(H? =[A8]dA > Min ~ &S = g :gv

A Jacobson et al. SIGGRAPH'L|

11(%
7&

o |
\

EG'05 STA R

Shin Yoshizawa: shin@riken.jp

{838 :Deformation Transfer
v BICLRIBTER D Transfert, AT HE

Reference

Batla e N
Pa

Source.

Target

©K.Zhou etal,
) SIGGRAPH 2005,
\
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FEH

VAR LB DIRIAV AT A S BRI E DCEERBN. (S
Cotan AR ZFAWN=IL—LT—UTH L EHISREB DEEER.

FeRETIVY H[> B _E M Laplacian, |]:> BIEfEE
wmm ﬁﬂ E Laplace/Poisson/Diffusion 5 F8 X & [:ct%)%ﬂn:%

oo L [0Ga-Fo OEwrF%}
U JEG-F |ou JEG-F* v JEG-F*

As(v,):lZ(cotaU +cotﬂq)(v] -V,)

Dlscrete D|fferent|a|
Geometry

@ g

Dense Triangle Meshes

Differential Geometry

Concepts Adap ne

z

ky
X
Smooth Surfaces
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2ERE] R

v ﬁ”%%ﬂ%-
- BE TR EE
FE+6RF H R.AM BIRE B 2R ES. 5E 5. 548 . =5 #.,
HEIZ, 16(2).2518 2545, 2011.
- REIAEI—HTST 0O -BEDSIHGFE T
%# £, B8 .1 ETIVYT, BREFERE ECaT7aVEa—T U EE
5, 33(4)612-619. 2004.

v BEE
- Lectures on Cl: | Differential G
D. Struik, Dover Publications, 1988.
- CAD/CAMIZ#(1 SBIRB B DETY>0"
IR &), ® EH GO, AEAR B G, ik Bl GO, RREHKFHIRD, 1996.
- 5oy OR0KE
IR [EE IR, 1995.
—  Curves and Surfaces for CAGD, Fifth Edition: A Practical Guide
G. Farin, Morgan Kaufmann, 2001.
- Polygon Mesh Processing
M. Botsch, L. Kobbelt , M. Pauly , P. Alliez, and B. Levy, A K Peters/CRC Press, 2011.

y: 24 Edition
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SERAE2
4 Parametenzatlon

M. Floater and K. Hormann, “ Surface Parameterization: a Tutorial and Survey’,
Advances in Multiresolution for Geometric Modelling, 157-186, 2005.

- A. Sheffer, E. Praun, and K. Rose, “ Mash parameterization methods and their
applications”, Found. Trends. Comput. Graph. Vis., 2(2):105—171, 2006.

ACM SIGGRAPH courses, 2007.

v Remeshing & Compresson:
- P. Alliez, M. Attene, C. Gotsman, and G. Ucelli, “ Recent Advances in Remeshing of
Surfaces”, in Shape Analysis and Structuring, 2007.
- P. Alliez and C. Gotsman, “Recent Adv in Comp. ion of 3D Meshes”, in
Multiresolution for Geometric Modelling, 2004.
V' Geometric Feature Extraction:
- S. Yoshizawa, A. Belyaev, H. Yokota, and H.—P. Seidel, “ Fast Robust, and Faithful
Methods for Detecting Crest Lines on Meshes’, CAGD, 25(8):545-560, 2008.
- S. Rusinkiewicz, F. Cole, D. DeCarlo, and A. Finkelstein, “Line Drawings from 3D
Models’, SIGGRAPH Asia class, 2008.
v' Aesthetic Shape Design:
- E. Grinspun, M. Desbrun, K. Polthier, P. Schroder, and A. Stern, “Discrete
Differential G y:An Applied Introduction”, ACM SIGGRAPH courses, 2007.

- K. Hormann, B. Levy, and A. Sheffer, “Mesh parameterization: theory and practice”,
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BERE3 &

v" Smoothing/Noise Reduction:
- M. Desbrun, M. Meyer, P. Schroder, and A. Barr, “Implicit fairing of irregular meshes
using diffusion and curvature flow’, ACM SIGGRAPH, 317-324, 1999.
- A, Adams, N. Gelfand, J. Dolson, and M. Levoy, “ Gaussian KD~trees for fast high—
dimensional filtering’, ACM SIGGRAPH, 21:1-12, 2009.

v Multiresolution/Subdivision/Decimation:
- P. Heckbert, J. Rossignac, H. Hoppe, W. Schroeder, M. Soucy, and A. Varshney,
“ Multiresolution Surface Modeling’, ACM SIGGRAPH courses, 1997.
- D. Zorin, P. Schroeder, T. DeRose, L. Kobbelt, A. Levin, and W. Sweldens,
“ Subdivision for Modeling and Anir ", ACM SIGGRAPH courses, 2000.

v Laplacian—-Poisson Mesh Processing:
- 0. Sorkine, “Laplacian Mesh Processing’, EUROGRAPHICS STAR, 2005.
- M. Alexa, “Mesh editing based on discrete Laplace and Poisson models’, ACM
SIGGRAPH courses, 2006.
- B. Levy and H. Zhang, “ Spectral mesh processing’, ACM SIGGRAPH courses, 2010,
4 Shape Retrieval:
A. Bronstein, M. Bronstein, M. Ovsjanikov, and L. Guibas, “ Shape Google: geometric
words and expressions for invariant shape retrieval’, ACM TOG, 30(1):1-20, 2011.
- E. Boyer et al., “SHREC 2011: robust feature detection and description

benchmark”, EG Workshop on 3D Object Retrieval, 71-78, 2011.
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v SGP: ACM/EG Symp. on Geometry Processing.

v" SMI: IEEE Int. Conf. on Shape Modeling and

Applications.
- SCG: ACM Symp. on Computational Geometry.
- GMP: Geometric Modeling and Applications.
- SCA: ACM Symp. on Computer Animation.
- MMCS: Mathematical Methods for Curves and Surfaces.
- CAGD: Computer Aided Geometric Design.
- CAD: Computer Aided Design.
- EG Workshop on 3D Object Retrieval.
- Journal of Computational Physics.

etc.

V' ZD1hCG/CV/IP£fi%: SIGGRAPH, EG, PG, GI, IEEE Vis, CGI,
CVPR, ICCV,---ACM TOG, CGF, IEEE TVCG, IJCV, IEEE PAMI,
Visual Computer, Graphical Models, ---

RS- M &

v" SPM: ACM Symp. on Solid and Physical Modeling.
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