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An inverse problem of fractional diffusion equations: based on
the spectral method and PINNs method

WU Qianwen, MA Feiyao
( School of Mathematics and Statistics, Ningbo University, Ningbo 315211, China )

Abstract: This paper proposes an approach based on Physics-Informed Neural Networks (PINNs) to address the
parameter inversion problem for fractional diffusion equations on unbounded domains, which lack effective
algorithms. Firstly, the non-local fractional diffusion equation is transformed into a higher-dimensional local
equation through the extension technique to overcome numerical difficulties caused by nonlocality. Subsequently,
PINNs are utilized to determine both the spectral expansion coefficients of the local equation and the inversion
parameters values, addressing numerical challenges on unbounded domains. Lastly, the effectiveness of the
proposed algorithm is demonstrated with numerical experiments.

Keywords: fractional diffusion equations; parameter inversion; physics-informed neural networks; extension
technique; spectral method
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