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Agenda

What is UQpy?
Software Design

Scientific Machine Learning
Layers
Network Architecture
Training Methods
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UQpy is a Python package where you
define the model, and then we handle

the Uncertainty Quantification.
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UQpy Modules

Dimension Reduction
Distributions
Inference

Reliability

Run Model

Sampling
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Scientific Machine
Learning

Sensitivity
Stochastic Processes
Surrogates
Transformations



UQpy uses hierarchical classes to
create a modular structure for

simple customization.
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UQpy: Scientific Machine Learning

Incorporates UQ into PyTorch models

Bayesian versions of Linear, Convolutions, and more!
Architecture for Neural Operators

Methods to train neural networks
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UQpy: Scientific Machine Learning

torch.nn.Module
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Layer

torch.nn.Linear

1 ]
BayesianLayer ProbabilisticDropoutLayer
GaussianNormalizer BayesianLinear ProbabilisticDropoutld
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This module enables the expansion of
existing models and the rapid

development of new research.
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SciML: Extending Existing Models

1 deterministic = nn.Sequential( 1 bayesian = nn.Sequential(

2 nn.Linear(2, 10), 2 sml.BayesianLinear(2, 10),
3 nn.ReLU(), 3 nn.ReLU(),

4 nn.Linear (10, 10), 4 nn.Linear(10, 10),

5 nn.ReLU(), 5 nn.ReLU(),

6 nn.Linear(10, 5), 6 sml.BayesianLinear(10, 5),
7 ) 7 )
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SciML: Facilitating New Research

Lifting Layers Fourier Layers Projection Layers
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Architecture of a Fourier Neural Operator by Li et al. 2021
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SciML: Facilitating New Research
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Future Directions: Laplace Neural Operator by Cao et al. 2024
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