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Monitoring in Therapeutic Ultrasound

Abstract(gd2):

Ultrasound therapy uses cavitation, the rapid formation and collapse of microbubbles, to induce
localized therapeutic effects. For treatment to be safe and effective, it is essential to know exactly
where these bubbles occur, but current methods often lack precision, particularly along the axial
direction and in cases with multiple overlapping events. To address this challenge, we adapted a
double-difference method from geophysics and applied it to ultrasound signals. This approach
defines a loss function by comparing pairs of bubble signals and incorporates it into an optimization
process, enabling more accurate localization. Our framework, validated in phantoms and a tumor
model, demonstrated higher precision and reliability than conventional methods, and supports

improved imaging quality and localization accuracy for safer, more effective therapeutic ultrasound.
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