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Setting The MBO scheme

Given uy, := 1pr and V¥ := Q \ P* at time step t;, = kh
] _, Ups1 = 1pe and VA= O\ P are obtained as follows:
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E(P) = /V d?—[d_l(x) 4 / o d?—ld_l(a:) where 6% is such that the mass of P**! is equal to the one of P*.
0PNOS

— Ky (10 — 2up) 4
e =R\ S bounded vmh
e Thresholding:

oK x1g.

'm e Substrate S 1

Pk—l—l _ {x c 0 ’ SOk(aj) < 5/{}’ Vk—l—l _ Q\Pk+1

0 ok
oy =~(r) € C*R*\ {0}) with 7* convex, 1-homogeneous, and ¢,|v| < v(v) < C.|v| Define  uy(t) =u’ ift <0, wup(t) =w" it t € [kh, (k+ 1)h).

o0 =o(x) € CHRY) with 0 == vgp — Yoy
Convergence of the scheme

Gradient How Theorem: Existence of a mean curvature flow

Let u’ = 1p0 € BV(:;{0,1}) and & > 0. Then there exists a u : (0,7) x Q — {0,1}
H. (z) = div(V~y(r(z))) anisotropic mean curvature such that

Volume preserving gradient flow equation up, —w in L' ((0,7T) x ).

and Vu is a bounded measure, which is equi-integrable in ¢. If we assume

on OP N oS hmsup/Eh up(t))dt < = // | Vuldt,

then w moves by anisotropic volume-preserving mean curvature flow with obstacle S.
Namely, there exist H, : [0,7] x €2 — R with

//|ny\ Vu|dt < oo,

e In dimension d = 2 mean curvature in the sense that it satisfies
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0 JRI

= (sin @, cos 6)

Substrate ;\Y/ cos@ +o0 =10

for all £ € C° ((O, T) x € Rd) with &|gsvg = 0;
there exist V' : [0, T] x 2 — R with

T
//]V]QIVu]dt<oo,
0 JQ

normal velocity in the sense that it satisfies

/(saﬁ (s, 2) dH(x /C()az ) dH Y (x)

//(%C (t, 2)u(t, z) dH(z )dt+/O/QC(t,m)V(t,a:)|Vu\dt
for all € C* ([0,T] x Q) and s € (0, T].

Moreover, they satisty the

|'-convergence

Approximate energy

frvdﬂd_l(a:) + fapmasad”;'-[d_l(az) u=1p € BV (Q;{0,1})

00 otherwise

Y
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K € Ll(Rd) suitable kernel representing the anisotropy -~y

Ky(z) == (h) K (%)

Cy < vsp—7vsv, Ysp < cCy+sv, Ysv < cy+sp

the De Giorgi Inequality

for all £ € C* (|0, T] x Q) with &|gs-vs = 0.
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