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Related work and further references

m T. Pock and D. Cremers and H. Bischof and A. Chambolle,
An Algorithm for Minimizing the Piecewise Smooth
Mumford-Shah Functional, ICCV, 2009.

m https://www.github.com/BauerMichael
m http://www.mik-e.com

m Tuesday, 20th October, 10 a.m., Department of Mathematics,
University of Regensburg
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Primal-Dual Algorithm

Algorithm

Choose (x°,y%) € C x K and let X° = x°. We choose T, > 0.
Then, we let for each n > 0

y"t =TNk(y" + 0 AR")
Xn+1 — nC(Xn _ TA*yn+1)
ML = oxntl — xn,
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The Projection onto C

C={xeX:x(i,j,k)€[0,1],x(i,j,1)=1,x(i,j,M) =0} C X.

Algorithm (Clipping)

x"™1 = min{1, max{0, x"}}.
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The Projection onto K

K= {yz WLy )T ey
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Boyle-Dykstra Algorithm

Algorithm ([pamill])

Choose uf, v} and initialize u$ = ucyr and v? =0 for all
i=1,2,...,p.
k _ k-1
ug = up,

)
k k k—1 2
uf =Ni(u "y —vi7), i=1,2,..,p,
k _ i k k—1 H—
vii=ui — (4, —v;77), i=1,2,...,p.
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Minimization with Lagrange-Multipliers

Algorithm

Choose (x°,y°, X%, p0) € C x K, x RPXNXNXM  R2XNXNXM 4pq

let X0 = x9, A% = \O. We choose

_ 1 _ 1 _ 1 _
Tx = 6T\ = 57% & Oy = 32w 0p = 1. Then, we let for each

n>0

;

\

Y =N, (y" + 0, (AX" + 7))

Pl = Moo (Pl iy + 0o A% 1)

Xn+1 — nc(X" _ TXA*}/"JF]')

/\Zj:[%z = Zl,kz - T/\(p[rzl—i:/}z - Zklgkgkz(yl(i7j7 k)ay2(i7j7 k))T)
)—<n+1 _ 2Xn+1 — XN
S\Zj:lt - 2)\2:112 - )\ZMQ‘
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Synthetic Image (Size: 128 x 128)

SIS

Synthetic Image Boyle-Dysktra
Size: 128 x 128 Level: 16
grayscale Memory Used: 1.33 GB

Runtime: 4505 s
Iterations: 1000

Lagrange-Multipliers
Level: 16

Memory Used: 0.155 GB
Runtime: 10.39 s
Iterations: 1000
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Synthetic Image With Gaussian Noise (Size: 128 x 128)

Noisy Image Boyle-Dysktra

Size: 128 x 128 Level: 16
grayscale Memory Used: 1.33 GB

Runtime: 4495 s
Iterations: 1000

S5

Lagrange-Multipliers
Level: 16

Memory Used: 0.155 GB
Runtime: 10.47 s
Iterations: 1000
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La dama Image Boyle-Dysktra Lagrange-Multipliers

Size: 128 x 128 Level: 16 Level: 16

grayscale Memory Used: 1.33 GB ~ Memory Used: 0.155 GB
Runtime: 4495 s Runtime: 10.42 s
Iterations: 1000 Iterations: 1000
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Crack Tip Inpainting (Size: 128 x 128)

Crack Tip Problem Boyle-Dysktra Lagrange-Multipliers

Size: 128 x 128 Level: 16 Level: 16

grayscale Memory Used: 1.33 GB  Memory Used: 0.155 GB
Runtime: 4501 s Runtime: 10.49 s
Iterations: 1000 Iterations: 1000
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