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The data for Figures 3, 4, and 5 used in this study are available at Zenodo at [DOI: 10.5281/zenodo.10711806]. Data for Figure 6 is available from the corresponding
author upon request. Source data are provided with this paper.
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This study was designed to compare microbubble localization performance across different algorithms. The sample size was determined to
include a range of microbubble concentrations across both simulation and in vivo studies. This analysis includes hundreds of thousands of
microbubble events in simulation and tens of millions in in vivo. To train the network, the simulated frames was selected to be sufficiently
large, ensuring minimization of statistical errors.

Pilot experiments (N=2) were conducted for protocol optimization purposes, beyond which no data were excluded.

For in sillico studies, we used the LOCA-ULM simulation pipeline to generate synthetic datasets, which is accurately replicated using consistent
parameters. For the in vivo chicken embryo chorioallantoic membrane and rat brain imaging studies, specific experimental details are
provided in the Methods section. We have replicated rat brain experiments across different animals using different microbubble
concentrations. Moreover, our study is designed to compare localization performance of different algorithms using the same dataset, rather
than comparing between repeated imaging studies.

Samples were not subjected to randomization because this study focuses on presenting an image analysis pipeline.

Data analysis was conducted and evaluated by computer algorithms, independent of human intervention. Blinding in data analysis was not
necessary, as it involved no grouping.




