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Ø Background&Motivation
l The limitations of Numerical methods 

l Limited capacity of Machine Learning models

• Numerical method for solving PDEs, which typically relies on fine grids, is highly time-
consuming and resource-intensive. 

• Traditional machine learning methods for solving PDEs require large  training data, produce 
models with limited generalization ability, and often lack interpretability.

l Major concerns of Encoding Physics into the Network  
• Embedding physical knowledge enables the model to focus on fitting the underlying equation, 

accelerating convergence and reducing the dependency on large training datasets.

• This approach enhances the model's generalization capacity, allowing it to adapt to flow fields 
under various conditions.



Ø Method

l Loss function:

l RK4 integration scheme :

l Learnable PDE Block :

l Problem formulation :



Ø Experiments
l Quantitative results 

l Generalization test
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u Our model is trained with f = sin(4y)nx − 0.1u and Re = 1000, 
where nx = [1, 0]T

u P2C2Net is able to generalize to different external forces f and 
Reynolds numbers Re.

l Computational time for comparison 

u remarkable 
     speedup 

l Impact of noise on P2C2Net performance
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Thank You!

For further details, feel free to get in touch 
with us.

qi_wang@ruc.edu.cn


