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Raw wide-field calcium imaging data generated in this study have been deposited in the Open Science Framework (OSF) public repository (https://osf.io/34uwj).
More imaging data and corresponding annotations or masks used for model training (landmark estimation model, U-Net model, MBFM-U-Net model, and
VoxelMorph model), source data for figures, and demo data with code have been deposited in another public OSF repository (https://osf.io/svztu). Example brain
images for testing the landmark estimation model, U-Net model, MBFM-U-Net model, and the VoxelMorph model, as well as data for the demo videos, are available
on the public OSF repository (“OSF Storage/0_Example_data”, https://osf.io/svztu).

Sample sizes are determined empirically, and similar in size to most existing studies in the same field. The sample size for the comparison of
distance between coordinates of model labelled and manual labelled landmarks was 20 brain images from 20 GCaMP mice. The sample size
for the comparison of model-predicted and Otsu’s threshold brain delimitation results was 20 brain images from 20 GCaMP mice. The sample
size for the comparison of brain-to-atlas alignment was 36 brain images from 36 mice, GCaMP6f, n=4 mice, GCaMP6s, n=4 mice, GCaMP3, n=4
mice, PHP.B, n=4 mice, GFP33,34, n=4 mice, Thy1-GCaMP35, n=4 mice, iGluSnFr 36, n=4 mice, jrGECO37, n=4 mice, Green reflectance on wild
type mice, n=4 mice. The sample size for clustering cortical activity motifs was 1194 motifs from 6 mice. The sample size for the comparison of
functional alignment pipelines was 14 mice. All of this information is presented in the text. No statistical method was used to predetermine
sample size.

No data were excluded from the analysis.

For the comparison of distance between coordinates of model labelled and manual labelled landmarks, experiments were repeated 20 times.
For the comparison of model-predicted and Otsu’s threshold brain delimitation, experiments were repeated 20 times. For the comparison of
brain-to-atlas alignment, experiments were repeated 36 times. For the comparison of functional alignment pipelines, experiments were
repeated 14 times. All attempts at replication were successful.

Training and testing dataset were assigned randomly to the comparison.

This was a methodological study using automated procedures and all data were included, eliminating the role of the experimenter in
screening data. Animals were not allocated into different groups during data collection and analysis in this study.




