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Full Waveform Inversion  (FWI)



Introduction

Deep learning full waveform inversion (DL-FWI) is an end-to-
end and time-efficient high-resolution imaging technique for 
subsurface media.

Popular methods are often plagued by location drift and significant 
velocity misfits at the stratigraphic boundaries.

We propose an augmented boundary attention algorithm 
(ABA-FWI) to focus on the key boundary information.



Method

The Architecture of ABA-FWI
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Fourier Transformation

缺点：实际应用中存在大量的非平稳信号，在将信号从
时域变换到频域的时候，丢失了时空信息

非平稳信号：频率内容随时间变化

傅里叶变换的核心思想是信号分解成连续频率的正弦和
余弦波的叠加，从而将信号从时域（或空间域）转换到
频域，不要求周期性。

傅立叶级数：任何周期信号，都可以分解成离散频率的
正弦和余弦波的叠加
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Wavelet Transform

小波变换可以理解为用经过缩放和平移的一系列小波函数，代替傅里
叶变换的正弦波和余弦波进行傅里叶变换的结果，既包含时域信息又
包含频域信息

尺度a(scale)：尺度a控制小波函数的伸缩。a就对应于频率（反
比）。

平移量τ(translation)：平移量τ控制小波函数的平移，τ就对应
于时间。
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1. WTconv layer [1]

[1] Wavelet Convolutions for Large Receptive Fields. (ECCV, 2024)

low-frequency           horizontal,  vertical,  and  diagonal  high-frequency
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2. (spatial attention module) SAM

This approach recovers previously neglected spatial information, facilitating precise 
boundary localization and clearer delineation in DL-FWI.



Method

3. (reflection coefficient tuned boundary) RCTB loss function

Canny:



Experiment
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