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Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
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Sample size

Data exclusions

Replication

Randomization
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The training and test data of the neural networks is available upon the request of the editors or reviewers, and will be publicly available online after publication.
Other data that support the findings of this study will be available from the corresponding authors upon reasonable request.
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The sample size of each experiment is provided in the figure legends in the main manuscript and supplementary information files. And we
performed at least 3 replications to ensure reproducibility.

No data were excluded from data analysis.

The reconstruction quantification on simulation data was repeated for 100 regions. The reconstruction quantification on experimental data
was repeated for 50 regions. The observed and analyzed events related to live-cell experiments were provided in the corresponding figure
legends. No failed reconstruction was observed.

The samples were randomly chosen before imaging experiments. Training and testing datasets for the network model were randomly
generated. Validation data was randomly chosen from the experimental dataset.

All the performance test of the trained networks were blindly operated on data that were not included in the network training process.




