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Challenge: 
•How to facilitate the prediction and control of multi-agent 
systems governed by the coupled partial differential 
equations (PDEs)?
•How to learn coupled PDEs in a data-driven manner?
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Coupled
PDEs

Xiongye Xiao, et al. "Coupled Multiwavelet Neural 
Operator Learning for Coupled Partial Differential 
Equations" International Conference on Learning 
Representations (ICLR), 2023.
https://par.nsf.gov/biblio/10446642

Solutions: 
• Learn the underlying PDEs through the multiwavelet 
neural operator (MNO)
• Proposed the first MNO to learn PDEs from small data
•Propose the first coupled MNO through a dice strategy 
to decouple the coupled PDEs in the multiwavelet 
space.
• Synthetic experiments demonstrate a 4X performance 
advantage over existing models.
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