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Acoustic source-independent multi-scale full waveform inversion

ZHOU Min', WU Jie®
(1. Department of Modern Physics, University of Science and Technology of China, Hefei 230026, Anhui, China;
2. State Key Laboratory of Particle Detection & Electronics, University of Science and Technology of China, Hefei 230026, Anhui, China)

Abstract: As the most accurate and promising model building method, acoustic full waveform inversion is expected to
provide a more effective velocity model. However, full waveform inversion is a data-driving inversion method, which
needs accurate source wavelet term and low frequency data. In this paper, a source independent inversion strategy is
proposed by modifying the Wiener filter using the reference trace. By filtering the modeled and observed data, the source
term can be eliminated from the misfit function. Besides, because the target wavelet in the modified Wiener filter can be
chosen relatively freely, the new method is naturally combined with the frequency based multi-scale inversion strategy to
further improve the stability of full waveform inversion. The proposed method is applied in practical application to verify
its correctness and efficiency. The theoretical analysis and numerical test illustrate that the new method can avoid the
source estimating procedure and improve the inversion accuracy and stability of full waveform inversion, which out-
performs the conventional full waveform inversion strategy.
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Fig.6 The inversion result of source-independent multi-scale full
waveform inversion for layered model
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