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ABSTRACT

The high-dimensional numerical resolution of partial differential equations (PDEs) is
crucial for many scientific and engineering problems. However, traditional numerical methods
are often limited by expensive computational costs when addressing these issues. Deep learning
technologies, especially Fourier Neural Operators (FNO), offer unprecedented pathways to
reduce the difficulty of solving these problems. This paper enhances the performance and
accuracy of FNO in solving PDEs through the optimization of deep learning model parameters.

The paper first analyzes the application principles of FNO in solving PDE problems, and
then delves into how to enhance model performance by adjusting and optimizing network
parameters. Comprehensive experimental designs were implemented to test how parameter
adjustments could be made, including two types of PDEs and multiple parameter settings.
Through these experiments, not only was the improvement in performance before and after
parameter optimization verified, but specific improvements in the FNO model on particular test
sets were also demonstrated.

The results indicate that precise adjustments of deep learning model parameters can
optimize the PDE solving process. Future work will focus on further improvements to

optimization algorithms and the application of FNO in a broader range of PDE types.
Keywords: Partial Differential Equations; Deep Learning; Fourier Neural Operators;

Parameter Optimization
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