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Total Variation Norm

“Balanced” OT: imposes a(X) = B(X)
Robust to support shift.
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Total Variation Norm

“Balanced” OT: imposes a(X) = B(X)
Robust to support shift.

outliers
Not robust to <mode variations
missing parts
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Weak topology Strong topology
Unbalanced OT': hybridize the weak and strong topologies.
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D, > 0 1s jointly convex,

D,(a|f) =0 a=0

Proposition:



Example of Csiszar Divergence
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Example of Csiszar Divergence

D,(a|B) = / (3;( )) dB(z) + ¢ at(X) Discrete measures:
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Equivalence and non-equivalence
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OT vs. KL (Fisher-Rao)
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Unbalanced OT

OT,(a, B) = [Liero, Mielke, Savare, 2018]

min {/c(x,y)dw(x,y) + pDy(m1|a) + pDy(m2|ar) 3 1 = a, Ty = 5}
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Unbalanced OT

OT,(a, B) = [Liero, Mielke, Savare, 2018]
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Unbalanced Sinkhorn
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Proposition: Sinkhorn (alternate maximization)
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Distance Properties

UOT(0, B2 2 min / ez, y)dn(z, y) + KL(m |o) + KL(ra|0)

7'('1:04,7'('2:5

Theorem: UQOT is a distance on positive measure for

c(z,y) = d(z,y)
e(z,y) = —log(cos(Z A d(,y)?) |

|Gaussian-Hellinger]

Wasserstein-Fisher-Rao /

Kantorovitch-Hellinger]

[Kondratyev, Monsaingeon, Vorotnikov 2015]
[Liereo, Mielke, Savaré 2015]

[Chizat, Schmitzer, Peyré, Vialard 2015]
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Dynamical Formulation
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Conic Formulation

Conification of X: (z,7r) € €[X] & X x RT. r
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