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Abstract

In the mathematical physics inverse problem, full waveform inversion is a seismic imaging method
with high resolution. However, its highly nonlinearity and ill-posedness of the misfit functional make
it easy to fall into the local minima. For the multiple local minima problem of the full-waveform
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inversion, a comprehensive comparison is made based on the globalization strategy of approximate
monotone and non-monotone line search, and a full-waveform inversion algorithm is established
based on the non-monotone line search globalization strategy and Newton method. To efficiently
solve the large-scale linear equations of Newton method, a conjugate gradient method is constructed
based on the Lanczos diagonalization method to approximately solve Newton equation, and a matrix-
free truncated Newton inversion algorithm is established. In order to further improve the compu-
tational efficiency of the truncated Newton inversion method, an efficient method to efficiently
calculate matrix vector products is derived based on the adjoint method. The numerical simulation
is carried out based on Sigsbee model. The numerical results show that, without increasing compu-
tational loads, the performance of the truncated Newton inversion method based on the non-
monotone line search is better than that of the method based on the monotone line search in terms
of convergent speed and computational efficiency.
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Figure 1. Multiple minima for one dimension
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Figure 2. Sigsbee velocity model
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Figure 3. Curve: The change of the objective function
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Figure 4. Inversion reconstruction results
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