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Geophysics Inversion

Geophysical properties (e.g., velocity) can be obtained via geophysical 
measurements (e.g., seismic).

Figure from https://petgeo.weebly.com/geophysical-surveys-for-petroleum.html
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Foundation
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𝑈𝑈𝑛𝑛 = ∬𝑢𝑢 𝑥𝑥, 𝑡𝑡 Φ𝑛𝑛 𝑥𝑥, 𝑡𝑡 𝑑𝑑𝑡𝑡𝑑𝑑𝑥𝑥 𝑌𝑌𝑚𝑚 = ∬𝑦𝑦 𝑥𝑥, 𝑧𝑧 Ψ𝑚𝑚 𝑥𝑥, 𝑧𝑧 𝑑𝑑𝑥𝑥𝑑𝑑𝑧𝑧



Methodology

Linear layer

Output: 
𝑦𝑦 𝑥𝑥, 𝑧𝑧

Input: 
𝑢𝑢 𝑥𝑥, 𝑡𝑡

Encoder Decoder
{Φ𝑛𝑛 𝑥𝑥, 𝑡𝑡 }

Transformer × 1
{Ψ𝑚𝑚−1 𝑥𝑥, 𝑧𝑧 }

𝒀𝒀 = 𝐴𝐴𝑼𝑼

𝐴𝐴
Sine kernels

𝑼𝑼 = ∬𝑢𝑢Φ𝑛𝑛𝑑𝑑𝑡𝑡𝑑𝑑𝑥𝑥 1:𝑁𝑁



Results



Results

InvLINT 
(Ours)

InversionNet
(Wu & Lin, 2019)

Ground 
Truth

MarmousiKimberlina-Leakage

InvLINT 
(Ours)

InversionNet
(Wu & Lin, 2019)

Ground 
Truth



Results

InvLINT 
(Ours)

InversionNet
(Wu & Lin, 2019)

Ground 
Truth

InvLINT 
(Ours)

InversionNet
(Wu & Lin, 2019)

Ground 
Truth

Salt Kimberlina-Reservoir



Ablations (Embedding Dimensions on Marmousi)



Thank you for listening!
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