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Distance Between Subsets
Numerous choices for measuring the distance/similarity between
two sets

from Choi et al. (2010)
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Issue of Existing Metrics
Most of the existing metrics are based on counting 𝐴 ∩ 𝐵,𝐴 ∪ 𝐵,…

Jaccard Index

If the ground set is large
and 𝐴,𝐵 are small…

similarity/distance easily
becomes 0/∞ 
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Bregman Divergence
Bregman divergence defines the dissimilarity between two points
based on a convex function.

contains:
KL, squared L2, …
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Submodular Bregman Divergence
Submodular Bregman Divergence [Iyer & Bilmes, 2012]

• Measure the dissimilarity between two finite sets

• Use a submodular function as the analog of the convex
function in Bregman divergence

• Contains many representative metrics as special cases
 Hamming distance, Precision, Recall, …

 Submodular function: 𝑓(𝐴) + 𝑓(𝐵) ≥ 𝑓(𝐴 ∪ 𝐵) + 𝑓(𝐴 ∩ 𝐵)
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Contribution
Our proposal: Difference-of-Submodular Bregman Divergence
 Extension of the submodular Bregman divergence

Two major contributions:
• Generalize the submodular Bregman divergence to use non-

submodular functions

• Developed an NN-based framework to learn the divergence
from set-structured data
 permutation-invariant NNs

(DBD)
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Result on Point Cloud Retrieval (Partial)
DBDs based on extremely simple MLPs are competitive with the
SoTA methods
 Shows the effectiveness of our framework 

trained only on CPUs!

Our method
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