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Extreme Phenomena

SIR                                                      MMT                                                    LAMP



Deep Neural Operator

FNN:                       x → U(x)

Neural Operator:           u(x) → U(x)



DeepONet

Universal Approximation 
Theorem for Operator



DeepONet



Method

Goal: accurately quantify the probability distribution function (PDF) of a stochastic quantity of 
interest (QoI), y

The variable y results from an observed random variable input, x, that is transformed by the 
underlying system or map, y = G(x). 



DNO+BED Framework



DNO+BED Framework



Active Learning



Ensemble of Neural Networks and Uncertainty Quantification

train N randomly weight-initialized DNO models, each denoted as G˜ n

Acquisiton functions

1. 

2. both highly uncertain and high magnitude

likelihood ratio



Experiment Batching

The purpose of batching is to find multiple regions of local optima of the acquisition 
function, rather than finding several optima in the same region.

Define a fraction of the maximum euclidean distance



Danger Score Convergence in 50 Samples



Convergence

Accelerated convergence with DNOs plus extreme acquisition functions regardless of dimensionality

DNO ✔ w(x)σ2(x) ✔



Convergence

1. reducing computational cost in high dimensions

2. N=2 seems performs better, appears to disagree with the natural hypothesis (maybe use small N 
imposes a greedy search)

3. larger ensembles lead to a higher fidelity predictive variance



Robustness



Thanks


