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Accelerating the Landweber method for the eikonal
equation by a CNN
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The nonlinear eikonal equation results as a high frequency approximation of the Helmholtz equation, more
generally, of the wave equation. We investigate the eikonal equation with respect to the theory of inverse
problems in the context of terahertz tomography. We integrate neural networks in the Landweber iteration
for the reconstruction of the refractive index n(x), x ∈ Ω, of an object. To reduce the computing time in the
reconstruction process, we substitute the forward operator F by a Convolutional Neural Network φΘ, so that
we obtain the Landweber step nδ
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learning process of our network by generating a sparse forward operator. We add to the cost functional of the
CNN a l1-regularization term αR(Θ) = α

∑L
i=1 ||Θ

(i)||1, where α denotes a regularization parameter, L the
amount of layers andΘ(i) the matrix of weights for the associated layer. We compare the normal Landweber
method with the learned and sparse one. Numerical results will be presented.
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