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Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

Population characteristics

Recruitment

Ethics oversight

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
All studies must disclose on these points even when the disclosure is negative.
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Randomization
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Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.
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The number of datasets was chosen to reflect realistic experimental throughput: for each biological scenario (“experiment”), we simulated 30
fields of view, which we group conceptually as three technical replicates of ten videos each. In practice, our design mirrors the data volume
and variability encountered in typical live‐cell single‐particle tracking studies. By providing 30 independent views per scenario, we ensure
robust estimates of parameters while keeping the computational load manageable; this balance between realism and statistical power
underpins the sufficiency of our dataset for benchmarking analysis methods. Further details on dataset structure and rationale are given in
the main text.

As described in the manuscript, three experiments used in the challenge contained parameters meant to assess potential biases of the
methods and although they were used for challenge ranking, they were not discussed in the article.

Our datasets are wholly synthetic—trajectory and video simulations drawn from known parameter distributions— so traditional technical
replication does not apply. Instead, we capture variability by generating multiple independent realizations for each scenario. Specifically, we
simulate 30 fields of view per condition.

Our datasets are wholly synthetic—trajectory and video simulations drawn from known parameter distributions— so traditional technical
replication does not apply. Instead, we capture variability by generating multiple independent realizations for each scenario. Specifically, we
simulate 30 fields of view per condition.

Not applicable

Challenge participants did not have access to the ground truth data.




