Screening Sinkhorn Algorithm for Regularized Optimal Transport
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Objectives

e Introduce a novel strategy for efficiently
approximating the optimal transport (OT) distance
between two discrete measures.

e Propose the SCREENKHORN algorithm: solve a
smaller Sinkhorn problem while ensuring
approximation.

e |[[lustrate the efficiency of SCREENKHORN on
complex tasks such as domain adaptation with
regularized OT.

Introduction

e OT is a method for comparing probability distributions
with the ability to incorporate spatial information.
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o Given p = 3L 105, and v = 301, V04, two
discrete probability distributions and a nonnegative cost
matrix C = ( C;;) € R"*™, the OT (Wasserstein)
distance writes as

S(p,v) = péﬁiﬂ,y)< C, P),

where

(g, v)={P cR™" Pl,=pu, P'1, =v}.

e Sinkhorn Divergence: The entropic regularization of
OT distances relies on the addition of a penalty term:

Sylp,v) = min {( C, P)—nH(P)j,

where H(P) = — Y, ; P;;log(P;;) is the negative
entropy and 1) > 0 is a regularization parameter.
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e The dual of Sinkhorn divergence is given by e OT plans present a large number of neglectable values.
Sd(u, V)= min {W(w )}, This fa.vorltes the using of static screening test like in -
77 ueR" vER™ supervised learning (Lasso). bt q ([ §=7
where W(wu,v) = 17 B(u, v)1,, — (u, p) — (v, V), e Based on this idea, we define a so-called approximate Z, i ﬁ 2 ‘j -g ;’ f'
ST u : v — - Cny dual of Sinkhorn divergence g
B(u,v) := diag(e") Kdiag(e’), K :=c¢ . 0749509 &
e The optimal solution P* of the primal problem Sj;d(u, v)= min {V.(u,v)}, 74613034
S9(pu, v) takes the form P* = diag(e*’) Kdiag(e¥") uecpeta Sf1eé13%7
A ’ 3582314460
767138683

where (u*, v*) = argmin,, , {¥(u, v)}. U, (u,v) =1 B(u,v)1,, — (vu, ) — (2, v), and
Cl ={w e R :e% > a}l, for a > 0.
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Toy Example
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Let (u*, v*) be an optimal solution of S3%(1t, v/) then ¢ = < and e = ek for all i € ]Eﬁ and j € JE’,{ where
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