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Optimal Multimarginal Schrödinger Bridge Problem

MSB 

Definition. Optimal MSB



Optimal MSBP: Motivation

Spatial reconstruction Temporal reconstruction

E.g., sensors in a field E.g., camera snapshots jumbled in time



Solving for optimal MSB: Reduction to Trees
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Tree Splitting
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Tree Splitting (cont.)

Proposition 2 (Prop. 3.4, Haasler et al.)
For a tree                    with                       ,                        as before,   
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Tree Decomposition

Corollary 1
For a tree                    as before,
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Tree Decomposition

Corollary 1
For a tree                    as before,

Further, letting                                                              , 

Pairwise (bimarginal) cost, additive Degree dependent, nonadditive



Tree Composition – Construction of MSTs
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Structure independent, constant



Tree Composition – Construction of MSTs

Corollary 1

Define 

(Proposition 1) (Corollary 1)

Theorem 1



Optimal MSB as an MST

● Guaranteed to converge
● Parallelizable



Optimal MSB as an MST

● Guaranteed to converge
● Parallelizable

Complexity



Experiment 1 – GMM Vertices

●          samples, 
●                 possible trees



Experiment 1 – GMM Vertices

●          samples, 
●                 possible trees

Global cost Pairwise cost

Solved in ~0.226s~3s per tree



Experiment 2 – Porcupines
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Questions?
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