Optimal Transport




Back to comfortable ground!
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Big Idea

~ Understand geometry from a
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standpoint.

Secondary goal:
Application of machinery from previous lectures
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Probabilistic Geometry
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Motivating Question
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Which Is closer, 1 or 27



Typical Measurement

LP norm
KL divergence

( d(pl , pz)




Returning to the Question

Which Is closer, 1 or 27



Returning to the Question

Neither! Equidistant.



What's Wrong?

overlap
displacement



Related Issue

-

Smaller bins worsen
histogram distances



The Root Cause

Permuting histogram bins has

no effect

on these distances.



Optimal Transport

[McCann’95]
Interpolant

metric space

Image courtesy MCuturi

Geometric theory of probability



Alternative Idea

Compare inthis direction
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Alternative Idea

S

N

8

<

Match mass from the distributions




Earth Mover’s Distance
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Match mass from the distributions




Transportation Matrix

Supply distribution  m
Demanddistribution s
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Earth Mover’s Distance
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Important Theorem

EMD Is a metriovhen d(x,y)
satisfies the triangle inequality.
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Basic Application

Comparing histogram descriptors



