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Abstract:

The goal of this work is to surmount challenges in 3D ultrasound image segmentation and
boost the precision of lower limb muscle delineation. This PhD has two segments: The first is
devoted to creating high-fidelity 3D ultrasound volumes and accurate 3D labels. This section
aims to eliminate uncertainties from probe tracking inaccuracies and anisotropic annotations.
The second segment presents segmentation architectures for ultrasound images with a focus
on 3D volumes, specifically the muscles within the lower limb. Key contributions include 1)
the IFSS-net architecture for precise muscle segmentation in 3D ultrasound volumes. 2)
Comprehensive studies to evaluate label variability based on sound physics and the metrics
used to rank the network’s performance. 3) A new available open-source dataset. In this
research, we push the boundaries by introducing a novel network architecture and adopting
advanced methodologies to address the critical challenges in 3D ultrasound segmentation,
aiming to enhance the accuracy and reliability of this pivotal diagnostic tool.



