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Motivation

Overweight and obesity affect nearly 73% of U.S. adults (43% worldwide), and this
global epidemic degrades medical ultrasound image quality because of increased
body habitus, complicating accurate diagnosis (Fryar et al., 2018; WHO, 2022).

Clinical ultrasound scanners assume a constant tissue sound speed. However,
human tissue is highly nonuniform, causing ultrasonic wavefront distortion which
leads to B-mode defocusing, reduced lateral resolution, and a decrease in contrast.
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An unmet clinical need exists for improving image quality via aberration correction.
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Methods

« Adapted a differentiable beamforming model for aberration correction via sound
speed estimation? to work with experimental curvilinear transducer data.

« MimickNet? was applied to improve in vivo data for B-mode post-processing.
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. (D) Synthetic Aperture DAS — Contrast improved CNR increased

by 2.75 + 3.28 dB by 0.16 + 0.25
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Global image quality metrics improved by an avg. of 5.12%
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Summary and Acknowledgements

We have designed and validated a differentiable beamforming model for distributed
aberration correction that supports linear and curvilinear transducer arrays.

We applied our model to in vivo human liver data from high-BMI subjects.

In vivo contrast and CNR improved by 2.75 + 3.28 dB, and 0.16 + 0.25, respectively.

Global image quality metrics all improved (CMPE, CMCC, SB, CF, LOC).

Better metrics are needed to evaluate aberration correction via distributed sound
speed estimation due to significant aberration variation between subjects.
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