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Background & Limitation

» Ultrasound signals become blurred and distorted as they pass through the

Hallucination
skull, making it difficult to clearly visualize cerebral vasculature.
* Open-skull and transcranial image pair cannot be acquired under

identical conditions, resulting in the absence of ground-truth data for Al “

training—a major bottleneck in transcranial ultrasound research. o .
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Objectives

* To overcome the absence of ground-truth open-skull and transcranial
observation pairs in clinical data, we generate structure-preserving pseudo
pairs and train a model to restore transcranial images to open-skull quality.

Methods and Materials

Stage 1: CycleGAN + Localization Loss
- Convert open-skull images into transcranial-style images to build paired data Quantitative evaluation
(open-skull — synthetic transcranial)

- Localization Loss preserves microbubble spatial information e Utormer restoration improves PSNR by 7-8 dB (up to 35.92 dB)
Stage 2: Uformer Restoration e The 2D FFT of the restored B-mode images shows a frequency pattern

closer to real transcranial data, although it does not fully replicate
skull-induced attenuation

Power Spectral Density Comparison

- Train a supervised model to restore synthetic transcranial images back to
open-skull quality using pseudo pairs

- Performs denoising resolution enhancement, and PSF restoration | . reatTonscroniol (et | 36 | s i o vl
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Generation of simulation data for testing model performance Richardson-Lucy 23.89dB
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s o Conclusion and Future Work
T "IN o e MIST restores severely degraded transcranial ultrasound into clear
tra]octory module “\F "‘ /

cerebrovascular images without invasive craniotomy.
e MIST delivers vascular enhancement, improved image quality and PSNR
e Future work will expand quantitative and qualitative evaluations to verify its
physical fidelity.
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