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Introduction Mini-Batch Sampling with Stochastic Point Processes

e Datasets are naturally Define stochastic point processes with product densities [1,2]:
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Variance reduction for SGD Diversified risk:  Jaata (0) = > wil(x;,0)  Gradient: k(x;,0) := Vi(x;, 0)
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Poisson Disk Sampling with Dart Throwing
Sample randomly Sample repulsively We can simulate all stochastic point processes with generalized dart
throwing and statistics fitting as in [1].
Related Work S e The smallest distance between each pair
T LR S of sample points should be at least r:
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(a) True population (b) Dataset (¢) Stratified Sampling (d) Pre-clustering (K-means) (e) k-DPP sampling .. T | O ( N kS) —p O ( k2)
Goal: Point wise data re-balancing. Experiments
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Main contribUtion N Numof1lgpochs N N Numof1lgpochs N N Numof1lgpochs N
Sampling time:
e Generalzation of our previous working using DPP (d). k 50 80 102 150 200
We generalize the proof of variance reduction and show that all we k-DPP time  7.1680 29.687 58.4086 189.0303 436.4746
need is a point process with repulsive correlations. Fastk-DPP  0.1032 0.3312  0.6512 1.8745 4.1964

Poisson Disk  0.0461 0.0795  0.1048 0.1657 0.2391

e Accelerate the sampling using Poisson Disk Sampling with dart
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