
MMD-UOT 1

Piyushi Manupriya, J. SakethaNath, Pratik Jawanpuria*

Accepted at Transactions on Machine Learning Research 

TMLR Jan ’24

Presentation at ICLR ’25

*Work done while at Microsoft, INDIA.

MMD-Regularized Unbalanced Optimal Transport



MMD-UOT 2

Introduction to Optimal Transport
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Unbalanced Optimal Transport



MMD-UOT 4

Unbalanced Optimal Transport

Piccoli & Rossi, 2016

Study of metricity: Liero et al. 2018
Computational aspects: Chizat et al. 2018
Improvements in various downstream ML applications
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Proposed MMD-Regularized Unbalanced Optimal Transport
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MMD-UOT: Duality Result

Dual 
Reformulation:
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MMD-UOT: Metric Properties

Dual 
Reformulation:

Corollary:



MMD-UOT 8

MMD-UOT: Sample Efficiency

Corollary:

Dual 
Reformulation:
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MMD-UOT: Consistent Estimator

Such finite-parameterization bounds are not studied for prior OT variants.
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MMD-UOT: Computational Aspects

With an equivalent squared-MMD regularization,

Resulting computational complexity:
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Experimental Results: Single Cell RNA Sequencing

Setting: MMD-UOT based interpolating barycenter to predict the cell population

Distance between the predicted & the ground truth
in terms of MMD.

MMD-UOT



MMD-UOT 12

Experimental Results: Unsupervised Domain Adaptation

Setting: MMD-UOT based loss for Unsupervised Domain Adaptation 
following the setup in Fatras et al., [2021].
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Statistically efficient variants of Kantorovich-Wasserstein
Computationally efficient solver
Improvements in downstream ML applications

More results in our paper.
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Summary & Open Problems

Code:
https://github.com/Piyushi-0/MMD-reg-OT

Other links:

Contacts:
cs18m20p100002@iith.ac.in
saketha@cse.iith.ac.in
pratik.iitb@gmail.com

Summary of Contributions

Open Problems

On expanding the proof of metricity
On finding settings with closed form solutions

More in our paper.


