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: Deep Learning-based In-Depth High-Resolution Imaging using an

Attachable Dual-element Endoscopic Ultrasound Probe

Abstract

Endoscopic ultrasound (EUS) faces a resolution vs. penetration depth trade-off when imaging
human organs in vivo. To address this, we introduce a novel deep learning-based high-
resolution EUS probe, accommodating both low- and high-frequency ultrasound image pairs.
Our system includes a dual-element EUS probe with customized transducers for maintaining the
same imaging plane within hardware constraints. We validate our system using wire and tissue-
mimicking phantoms, yielding 442 ultrasound image pairs. By applying various deep learning
models, we successfully generate synthetic high-resolution in-depth images, highlighting the
clinical potential of our approach. Our quantitative and qualitative analyses identify an optimal
deep-learning model for the task, demonstrating the potential of our deep learning-based dual-

element EUS probe in delivering high-frequency ultrasound images deep within tissues.
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