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Introduction

Ultrasound is portable, low-cost, and real-time, but speckle, attenuation, and acoustic shadowing can reduce
boundary visibility and low-contrast tissue interpretation. [1]

Handheld systems improve point-of-care access, but often differ from full-size clinical scanners in spatial detaill,
iImage fidelity, and device-dependent appearance; acquiring aligned cross-device image pairs of the same
anatomy is rarely realistic. [2]

# Obijective: perform unpaired handheld-to-full-size ultrasound domain translation while preserving diagnostically
relevant structures and limiting unsafe changes in dark regions, weak boundaries, and vessel anatomy.
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Figure 1: Two-stage framework: Stage | stabilizes the handheld input; Stage Il performs residual domain translation toward the full-size clinical scanner domain

Stage | stabilizes the handheld input with a self-supervised Conditional INR; Stage Il performs the main residual
domain translation using PatchNCE, PatchGAN, and bright-region masking. Data: 7,160 full-size clinical-domain
frames, 6,730 handheld-domain frames, and 1,024 external validation-style handheld frames.

Results & Discussion
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Figure 2: External FRD comparison (n = 673). Full Pipeline reduced FRD from 38.0 to 33.6 while KID
remained stable at 0.178; per-image external metrics differed from identity (Wilcoxon + BH, p < 0.0001).

Figure 3: External example before and after enhancement
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Figure 4: Stage | ablation (n = 673). Training with Stage | reduced LPIPS, unsupported edges, and dark-region artifacts (Wilcoxon + BH correction, p < 0.0001)
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