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Introduction
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Common building materials

Mass movement process

Water movement simulationFracture in material
https://sites.google.com/view/learning-to-simulatehttps://www.youtube.com/watch?v=qLmitxhPuN8

Need to know the pairwise interactions   
But how?
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(rt+1, ṙt+1, q,m)

<latexit sha1_base64="vgl/KTAQYBom+0MvE8WtbXeqQv8="></latexit>
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Spring force field around a particle Predicted force field by [1]
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Using graph neural networks to learn particle interactions 

[1] Miles Cranmer, et al. "Discovering symbolic models from deep learning with inductive biases." In NeurIPS, 2020.

The output space of edge NN has too much freedom
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PIG’N’PI: Physics-Induced Graph Network for Particle Interaction

[2] Zhichao Han, David Kammer, Olga Fink. "Learning Physics-Consistent Particle Interactions." In preprint arXiv:2202.00299.
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Learning pairwise force
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Spring force field around a particle Predicted force field by [1]Predicted force field by [2]

§ Applicable to different kinds of interactions
§ Generalized well on larger systems
§ Robust to noisy input (position + velocity)


