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Adversarial Schrodinger Bridge Matching
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1Jun-Yan Zhu et al. (2017). “Unpaired image-to-image translation using cycle-consistent adversarial networks".

Unpaired Domain Translation: The Problem which Motivated the Study’

Unsupervised setup
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In: Proceedings of the IEEE international conference on computer vision, pp. 2223-2232.



Schrédinger Bridge problem?

Here 1€ is a Wiener process with the variance |, i.e., it

The Schrodinger Bridge problem

. T is a stochastic process w\i}h the stochastic differential
For two continuous distributions 0o and ; on

tion (SDE): 00, =  D0..
RP, the Schrédinger Bridge problem is: equation ( ) ! ‘

inf KL(@O 0O°).
TEF (po,p1)

Here F (0o, 01) are stochastic processes with

marginals 0o, 0; at 1 =0and I = 1.

Figure 1: Wiener process with = 1.

2Erwin Schrédinger (1931). Uber die umkehrung der naturgesetze. Verlag der Akademie der Wissenschaften in
Kommission bei Walter De Gruyter u ...



Reciprocal® and Markovian processes
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3Yuyang Shi et al. (2023). “Diffusion Schrédinger Bridge Matching”. In: Thirty-seventh Conference on Neural
Information Processing Systems.



Bridge matching

Reciprocal projection Markovian projection
» Defined for any process I F: = Defined for a 100100000 process O, R:
projz(0) = argming.» KL(O 0O) proj o (Ox) &f argmin o KL(O, O)
= Yields a mixture of Brownian bridges: = Yields a diffusion with the SDE
foma ™ (Do, 01)00000; 00 = Om(0e, D00 + \/*mjt, Do Do.
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Reciprocal process T, Output: markovian process Ty,
/ M;D_X‘WT(XO-Xl)dXOdXI dxe = gum(xe, t)dt + edW,
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Iterative Markovian Fitting* (Iterative Diffusion Bridge Matching)
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4Yuyang Shi et al. (2023). “Diffusion Schrédinger Bridge Matching”. In: Thirty-seventh Conference on Neural
Information Processing Systems.






