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Disclaimer
● I’m not an expert on differential equations
● I could not independently verify runtime & MSE claims
● Their implementation differs from the paper in a lot of details
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..actually important?

Fluids, waves, air

Thermal conduction

Movements of stars

Epidemiology..
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Learning entry

● Absolutely not this paper
● https://github.com/barbagroup/CFDPython (→ /w Python Code)
● 3B1B, Differential Equations (→ High quality) 
● „PDE Strauss“ (→ Free on Google Books)

https://github.com/barbagroup/CFDPython


  

Partial differential equations



  

Conservation form



  

Finite difference example
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Numerical solvers

each with their different

→ Compute times

→ Accuracies / Errors

→ Sensitivities

→ Generalization abilities

● Method of lines (MOL)
● Finite element method (FEM)
● PS
● etc.
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The plan

Solution
Solve Train

Solve faster/better?
Generalize?

Spoiler: This works quite good!

Numeric solver/
     Analytical
       

              AI



  

The options



  

Temporal bundling



  

Pushforward trick



  

Pushforward trick

https://www.youtube.com/watch?v=xDrArdzxJEI
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Pushforward half of the time?



  

PF in FNOs



  

The model



  

Encoder



  

Processor



  

Decoder



  

Backpropagation?
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Backpropagation?



  

Wave results
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Results

Numeric solver

Model
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Impact
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Takeaways

● AI will take over at least revolutionize the world
● Creativity in design is vital for successful models
● Exploring new AI-driven approaches is fun!



  

Note to the authors

?

???

Need not apply



  

Thanks!
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