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Motivation & 
Problem
• Coreset problems aims to select 

subset of training set to achieve 
same training performance as 
whole dataset.
• Speed up training
• Reduce storage of data

• Current methods only match 
gradient at current step and did 
not imply matching at loss 
landscape.

Loss landscape by Craig



Key Idea / Intuition
• Instead of selection based on current model 

weight, we select based on posterior 
distribution with centering at current weight.
• Ask the region around current model to 

also match in terms of gradient!
• Induced loss landscape match
• Induced smoothness

If a subset matches gradients across different places, 
it will also better match the loss landscape!!



Method Overview
• We perturb the model weight and average 

the score across different weights.

• Key components:
• Simplicity: Gaussian perturbation.
• Memory: Only at BN layer.
• Landscape: Sampling multiple times.



Theory (Main Result)

• Main theorem: Smoothness and loss landscape match



Theory (Convergence analysis)
• Guarantee convergence with different controlled parameters.



Test performance: Robustness and Accuracy.
Strong across different data corruption

Fast across different datasets Large scale selections



Ablation & Insights
The Spherical-Gaussian posterior offers a speed-up. 

Different random seeds can be parallelized, the 
increased memory overhead outweighs the benefits, 
making it a less favorable trade-off.

Hessian-Gaussian is not stable during training.

BN layers consistently yield the best results across 
different models and datasets giving better trade-off 
between computational cost and effectiveness.



Summary

• We introduce posterior sampling into the coreset problem and it gives new insight 
for designing algorithm for the coreset problem!

• Contributions:
• Robust coreset selection via posterior sampling
• Extended convergence theory
• Exhaustive empirical validation



Thank You for watching!
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