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Input: coefficients Output: solutions



• Solve one instance
• Require the explicit form
• trade-off on resolution
• Slow on fine grids; fast on coarse 

grids

• Learn a family of PDE
• Black-box, data-driven
• Resolution-invariant, 

mesh-invariant
• Slow to train; fast to evaluate

Input: 
coefficients

Output: 
solutions



• Changing parameter
• Changing boundary
• Changing initial condition 

• From a distribution
• Large distribution require more data
• Data could be slow to generate
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Input: a(x) Output: u(x)
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Input: coefficient Output: solution











http://www.youtube.com/watch?v=3-0bSWMpbPs


http://www.youtube.com/watch?v=7CoWBDJD-cA


http://www.youtube.com/watch?v=ytF1fFdGe6Y




http://www.youtube.com/watch?v=qwjJhBMuatU


We a MCMC method, sampling initial conditions and evaluating them with the traditional 
solver and Fourier operator. The Fourier operator takes 0.005s to evaluate each initial 
condition, while the traditional solver takes 2.2s.











https://arxiv.org/abs/2003.03485
https://arxiv.org/abs/2006.09535
https://arxiv.org/abs/2010.08895
https://github.com/zongyi-li/graph-pde
https://github.com/zongyi-li/fourier_neural_operator
https://zongyi-li.github.io/blog/2020/graph-pde/
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