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Transcranial acoustoelectric brain imaging: Towards noninvasive mapping of

neuronal current densities for Future Brain Healthcare

Abstract:

Acoustoelectric imaging (AEl) is a new technology that exploits acoustic pressure to transiently
interact with physiological currents, generating a radiofrequency signal detected by one or more
surface electrodes. Recent advancements in AEl have demonstrated significant progress and hold
potential for achieving excellent spatial and temporal resolution simultaneously. When applied to the
brain, transcranial acoustoelectric brain imaging (tABl) can overcome limitations with
electroencephalography (EEG), which suffers from poor spatial resolution and inaccuracies due to
blurring of electrical signals passing through the brain and skull. In tABI, it directly maps fast time-
varying current within a defined brain volume at the mm & ms scales while reconstructing the current
source density. This invited presentation will describe the underlying physics and mathematics of tABI,
recent progress and challenges using numerical simulations and bench-top models, and its potential

impact as a cutting-edge noninvasive real-time modality for electrical brain mapping in humans.
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