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Full Waveform Inversion (FWI) algorithm

An iterative optimization method, based on GD, to achieve quantitative imaging
from the signals

Advantages Disadvantages

* No training * Time consuming
« Recovers different * Tends to converge toa
physical properties  local minima
* Initial guess should be -;
close to true solution
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Full Waveform Inversion (FWI) algorithm

An iterative optimization method, based on GD, to achieve quantitative imaging
from the signals _ Predicted

L ({91};:11) = % ”M —F ({91}?:11)”2 signals

The update of the physical property in the i+1 iteration:

B nm
. - aLde}")
gt =9t —p J=
J J a0;
0; € R™ X"z s the j’th physical property out of n,, properties A DY
M is the measured signals i‘*«j
F() is the known wave propagation equation N i :
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Data creation
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Model-based deep Iearmng

Better than Better than
pure analytical standard deep
solution N\
v Improved inference results v Requires less training data

v Improved inference time v’ Better generalization
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Our method: MB-QRUS

e Unfolding of FWI with learned gradients (G = %) according to a U-Net based block
Jj

. SoS density
* Network input:

* M Measured signals I'Initial properties US A
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Ly m : network reconstruction
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Results
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MNIST ‘0" Noisy Medium Noisy input ~ Two Obijects  Linear Probe
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Realistic liver shapes
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Brain Slice
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Signal Acquisition Modeling
Processing and Learning

Contrlbutlon summary

\/ Quantitative results in real time

\/ Multiple physical
properties reconstruction

\/ Works on realistic data
with high accuracy results
+ real recorded data

Using data from only 8
elements

Suitable for diverse transmission
setups including linear probe

Reconstruction from
either radar or US signals
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