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Setting The MBO scheme

| MM Given uy, := 1pr and V¥ := Q\ P* at time step ¢, = kh
“ ” - i+l . k+1 . |
Wm Vapor e Particle P Ups1 = 1pen and V¥ .= Q \ P"™ are obtained as follows:

\ / ° \/apor \V4 The thresholding scheme
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Particle o SU_bStrate S o COHVOlUtiOH:

ﬂ HSHP o) = R%\ S bounded and convex = —=Kj * (1o — 2uy) A 1 oG * 1g.
' vV 1h

e Thresholding:
Pk—l—l _ {ZIZ’ c 0 ’ S0]-6(33) < 5/€} ’ Vk—|—1 _ Q\Pk—H

d—1 d—1
/ny dH™ () + /apmas o dH™ () where % is such that the mass of P**! is equal to the one of P*.

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

o0 =o(x) € CYRY) with o := vgp — Ysv

: Convergence of the scheme
Gradient How

H.(z) = div(V~y(v(x))) anisotropic mean curvature Theorem: Existence of a mean curvature flow

Let v’ = 1po € BV(Q;{0,1}) with Vu" a bounded measure and consider a sequence

Volume preserving gradient flow equation
h — 0. Then there exists u : (0,7) x 2 — {0, 1} such that

up —u in L' ((0,T) x Q).

on 0P NOS , L . .
and Vu is a bounded measure, which is equi-integrable in ¢. If we assume

T
limsup/Eh up(t)) dt < = // ) (|Vul+|V(1g—u)|—|Vig]|) dt,
h 0 R4

then u moves by anisotropic volume-preserving mean curvature flow with obstacle S.

Namely, there exist H, : [0,7] x 2 — R with

e In dimension d = 2 T
//\Hmvu\dm o,
~ycosh — 7' sinf+o =0 0 Jo

Py mean curvature in the sense that it satisfies
y

N e [sotropic case (Young’'s equation)
1 / /Hﬁ v|Vu|dt = / / v) divE—vVE-V,y(v)) [Vu|dt
Substrate ﬁ cosf +o0=0

vp = (sinf, cos )

for all £ € COO O T) x () Rd) with 6‘33 vg = 0;
there exist V' [0, T] x £ — R with

T
//|V\2\Vu|dt<oo,
0 JQ

normal velocity in the sense that it satisfies

/Csa: (s,2) dH(x /COx x) dHY ()
Jry A1 @) + [opros o dH(z)  u=1p € BV(2;{0,1}) //EM (t, x)u(t, z) dH (x )dt+/OS/QC(t,x)V(t,x)Wu\dt

00 otherwise

Y
Ehu \/,/uKh* Q—U)de \/—/UUGh*lSde()

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

G = (47)~42e~1*F/* Gaussian kernel

Gi(z) = (h)2G (%) Kj(z) = (h) 9K (%)

Theorem: ['-convergence

|'-convergence

Approximate energy

for all € C*([0,T] x Q) and s € (0, 7.
Moreover, they satisty the

Energy inequality

B() + 5 [ [ 205 i)y = AF(Vul] 9 0)| - Via]) df < E(u)

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

Let © be convex, o € C(R%). Under suitable assumptions on the kernel K, then References
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