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Optimal Transport Stochastic Slicing and Matching Preliminary Results and Future Work
Given two distributions, optimal transport (OT) seeks to Algorithm 1 Slicing and Matching Point Cloud Interpolation (Exact OT)
move mass of distribution « to distribution 8 in a way that 1: procedure PITIE_AVG(Source X € R"*? Target Y € R"*?, K) Using Exact OT
minimizes work (or cost). 2: fork=1toK do s
3: ${(R) & EiieolH) S — . e
e Distribition @ 4: Sample random orthogonal matrix P ~ Haar distribution e 3{?{ X
e  Distribution 3 o} P« [91, O3 535 ed]
6: Initialize C such that C' € R**¢ 2
T forp=1toddo
8: X proj+— X -0, 3
9: Yproj< Y - 9:, 11 x xx
10: Solve Optimal Transport in 1D between X_proj and Y _proj % 2
11: Find 0 = oy pnj © 0x ;-1 (Mapping from X _proj to Y_proj)
o 12: C, — [(1 = t(k)) - X proj) + [(t(k)) - Y projto] o]
133 end for
THa 14: Update X <~ P-C

15 end for 1
16: end procedure

More formally, in the case of 2-Wasserstein distance, we . . 0 2 3 .. 6 8,
findamap T : R" — R™ pushing & to 8 such that Runtime Comparisons Point Cloud Interpolation (Slicing + Matching)
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T C: Cost Matrix Number of points
>
720 Exact OT (LP) 16.427 + 1.012 Ly
. . . Sinkhorn + Ent. Reg. 0.1515 +0.077 T T T T T
Solving this LP is costly! O(n3log(n)) - Referends: 2 4 6 8
o4 a Gabriel Peyré; Marco Cuturi, Computational Optimal Transport: With Applications to Data Science, 2019.
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