PROBLEM MOTIVATIONS

Optimal Transport is a multiple-source multiple-

sink network flow problem. Dataset A: Digits Dataset B: Clothes

[ the costs of the edges change, the optimal solu- o y&:{;:
tion and its value might shift a little. st w0 HOW iyl S
Given the original optimal solution, how can we S similerare

adjust it when there are minor changes, without e e e they?

starting over from scratch?

Figure 5: Dataset Similarity [1]
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Figure 2: Weight Modification
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Figure 6: Ricci Curvature & Ricci Flow [2]

Figure 3: Point Insertion

Use Simplex iterations and its variants to up-
date optimal solution.

Under limited modification scale, the number
of simplex iterations is not large.

Break each simplex iteration into 4 subroutines
on a 2D dynamic tree.

Use Skip Orthogonal List to finish each oper-
ation in expected linear time to the number of
nodes, breaking the quadratic barrier.

Figure 4: Point Deletion
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ALGORITHM PROCEDURE
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Figure 7: Simplex Iteration Overview
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DATA STRUCTURE MANIPULATION
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Figure 8: Data Structure Manipulation

i

EXPERIMENT

—&— Dynamic/Network Simplex =~ —®— Dynamic/Sinkhorn

MNIST: Point Insertion

; \\\\‘\‘\’ o

0 1 2 3 4 0 1 2 3 4
Node Numbers (x10%) Node Numbers (x10%)

Synthetic: Point Insertion

MNIST: Spatial Position Modification Synthetic: Spatial Position Modification

e 1] e,
-

0 1 2 3 4 0
Node Numbers (x10%)

Time Ratio

—_

S

Time Ratio
—_

S

Time Ratio
—_
S

Time Ratio

p—t
5
\V]
—
N
[\
p—t
5
\V]

Node Numbers (x10%)

Figure 9: The ratio of the execution time of our dynamic algorithm to that of the static algorithms.

FUTURE RESEARCH CONTACT INFORMATION

Reduce space consumption in practice.
Improve cache hit rate.

Explore approximation algorithmes.
Adapt to more dynamic scenarios.

Web https:/ /statf.ustc.edu.cn/~huding
Email (X Xu) xiaoyangxu@mail.ustc.edu.cn
Email (H Ding) huding@ustc.edu.cn




