BOUNDARY INTEGRALS

Area gradient ™ (e
m vector mean curvature ""‘ﬁf >

Dcs y=p [mmemK

R ?{ N x df(x)de?

m discrete version ’V}w\z‘\
only makes sense He —ex Nl —ex N2 d/
as an integral,
NEVER pointwise |He‘ — ‘e|231n9/2
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BOUNDARY INTEGRALS

Area gradient by = fim
g
= vector mean curvature ,‘,,b%, N
DCS y=3D [mowemma C o

\

/D HdA = ﬁ N x df(X) de/

= discrete version /N
only makes sense 2Hl — Z]Helj ZVA «EU o0

as an integral,

NEVER pointwise = ZJ(COta11+COta]l pi—
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DISCRETE VERSIONS

Just plug in
= vector area (V Vol) / ‘
m gradient w.r.t. vertex <¢’/ i
= cone neighborhood A m\
= mean curvature (L }
2H,N = » 2HNdA =e ANy —e AN,
1542
|H,| = |e|sin6/2 4H,NA = VA
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LAPLACE-(BELTRAMI)

Surface over tangent plane
= in eigen basis e

P2 a2 | ms i
Hy=Arf = (Ga+ 2] %

principal curvature M

directions

= Laplace-Beltrami H=Asf

Laplace on _/‘ k ..of the

the surface surface
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STEINER POLYNOMIAL

And now for a totally different view
= consider convex polyhedron

m Steiner: Vol (N;(P)) = Vol (P

+t‘AM“
A{ & [ +t2/2/2HdA

+t3/3/KdA
2H, = |e|B,

m vertices?
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MINIMAL SURFACE

Minimum area energy .
= minimal surface

EA:/IdA
S
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MINIMAL SURFACE

Minimum area energy. . |
= minimal surface oy

EA:/ldA
S
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MINIMAL SURFACE

Minimum area energy. . |
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MINIMAL SURFACE

Minimum area energy. . |
= minimal surface
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MINIMAL SURFACE

Minimum area energy. . |
= minimal surface |
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MINIMAL SURFACE

Minimum area energy. . |
= minimal surface oy

EA:/ldA
S
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MINIMAL SURFACE

Minimum area energy. . |
= minimal surface .

EA:/ldA
S
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MINIMAL SURFACE

Minimum area energy. . |
= minimal surface »

Ep= / 1dA e——
S
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MINIMAL SURFACE

Minimum area energy. . |
= minimal surface » 9

EA:/ldA
S

AN

20y = K2 (o~ p)) q

tiik k J J
Le;j(cotayj+cota)(pi—pj) = 0

CS177 (2012) - DISCRETE DIFFERENTIAL GEOMETRY

40




MEAN CURVATURE FLOW

Laplace-Beltrami
= Dirichlet energy

min /I_(;u_)zlv Au=0

m on surface

ulan = up

dpi = —H;/24;
= -1 ,/41152‘?&} (ﬁ(}lll{gj‘ +cot G‘.ﬁ) (pi— pj)
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MEAN CURVATURE FLOW

Laplace-Beltrami
= Dirichlet energy

min/(Vu)zr\» Au=0
ulan = uo
m on surface VA
H=AgS=——
&:?i — —Hi/zﬁi

= -1/ 4;‘1;&&} (cotay;j+cot®ji)(pi—pj)

CS177 (2012) - DISCRETE DIFFERENTIAL GEOMETRY

43




MEAN CURVATURE FLOW

Laplace-Beltrami
= Dirichlet energy

I I Au=20

min/(Vu)zv u y
oQ — 10

m on surface VA
=AsS= o0
opi = —H;/24;

= -1 /411526{.} {ﬁ()ll}i,gj —+col &ﬁ) (pi— pj)
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MEAN CURVATURE FLOW

[——— wad

Laplace-Beltrami
= Dirichlet energy

min/(Vu)zv Au=0
a0 = ug
®m on surface VA
R
&:?i - —Hi/zﬁi

= —1/4A;L,,;(coteyj~+cote;i)(pi— pj)
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MEAN CURVATURE FLOW

e o

Laplace-Beltrami
= Dirichlet energy

I I Au=20

min/(Vu)zv u y
oQ — 10

m on surface VA
H=A¢S=——
2A

dp; = —Hi/2A;
= -1 ,/41152‘?&;. (EOLE;';‘ +cot (&‘.ﬁ) (pi— pj)
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CONVERGENCE?

Can be tricky...
= see Cohen-Steiner paper
= think about chinese lanterns...

m Schwarz’s example a good one
to keep in mind
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