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A B S T R A C T
[Use this template for methods papers, technical notes, validation studies, software or workflow reports, and reproducibility protocols. Retain only the fields relevant to the study.]
Objective: [State the methodological or technical objective, intended use, and prespecified performance or validation claim.]
Methods: [Summarize the design, materials or data, technical workflow, reference standard, outcomes, and analytical approach.]
Results: [Report the principal implementation and validation findings, including numerical performance, precision, failures, and relevant resource or safety outcomes.]
Conclusion: [State the conclusion directly supported by the technical or validation evidence, including the appropriate conditions of use.]
KEYWORDS  [keyword 1]; [keyword 2]; [keyword 3]; [keyword 4]; [keyword 5]


Introduction
[In 3-5 paragraphs, define the scientific or technical problem, summarize the existing approach, identify the unresolved methodological limitation, and explain why the proposed method or validation is needed. End by leading directly to the technical objective. Use Vancouver superscript citations.]
[Insert the Introduction text here.]
Technical objective and intended use
[State one precise methodological or technical objective. Identify the intended users, setting, application, and principal performance or validation claim.]
[This work aimed to develop, describe, and/or validate ...]
Methods and technical development
[Retain the subsections appropriate to the article subtype. Distinguish development from validation, define the intended use, prespecify performance criteria, and follow the applicable reporting guideline when one exists.]
Design, intended use, and scope
[Identify the article subtype, development or validation phase, intended application, target users, operational setting, and boundaries of use.]
[Insert the design, intended use, and scope here.]
Materials, equipment, software, or data sources
[Report all materials, devices, instruments, software, versions, repositories, datasets, calibration resources, and manufacturer or supplier information needed for replication.]
[Insert the materials, equipment, software, or data sources here.]
Participants, specimens, datasets, or test environment
[Describe the human participants, specimens, samples, datasets, simulations, benchmark cases, or technical environment. State eligibility, sampling, preparation, allocation, and relevant ethical approval.]
[Insert the participants, specimens, datasets, or test environment here.]
Technical protocol or workflow
[Describe the procedure step by step, including operator training, timing, settings, preprocessing, quality-control checkpoints, decision rules, failure handling, and version control. Provide enough detail for independent reproduction.]
[Insert the technical protocol or workflow here.]
Reference standard, comparator, and validation criteria
[Define the reference standard, comparator, benchmark, acceptance threshold, success criteria, blinding, repeatability conditions, and rationale for each validation decision.]
[Insert the reference standard, comparator, and validation criteria here.]
Statistical and analytical methods
[Define primary and secondary outcomes, performance metrics, sample-size rationale, precision targets, statistical models, agreement or reliability analyses, missing-data handling, sensitivity analyses, and software versions.]
[Insert the statistical and analytical methods here.]
Results and validation
[Present findings in the same sequence as the Methods. Report implementation outcomes, numerical performance, uncertainty, failures, missing data, adverse events, and deviations from the planned protocol. Do not interpret the findings in this section.]
[Insert a concise overview of implementation and the principal validation findings.]
Technical implementation and workflow performance
[Report whether the method or workflow was implemented as planned, including completion rate, processing time, resource use, protocol deviations, technical failures, and data completeness.]
[Insert the implementation and workflow-performance results here.]
Primary performance and validation results
[Report the prespecified primary and secondary metrics with effect estimates, confidence intervals or other precision measures, reference comparisons, and clinically or technically relevant thresholds.]
[Insert the primary performance and validation results here.]
Reproducibility, robustness, and error analysis
[Report repeatability, reproducibility, inter- or intra-operator agreement, calibration stability, sensitivity analyses, error sources, failure modes, and performance under relevant boundary conditions.]
[Insert the reproducibility, robustness, and error analysis here.]
Key table or performance summary
[Use a concise editable table to summarize the essential components, validation tests, performance metrics, results, and limitations. The table must add analytical value and must not duplicate the narrative text.]
Table 1. [Insert a concise, self-explanatory title.]
	Component / test
	Reference / comparator
	Metric / outcome
	Main result
	Interpretation / limitation

	[Item 1]
	[Insert information]
	[Insert information]
	[Insert information]
	[Insert information]

	[Item 2]
	[Insert information]
	[Insert information]
	[Insert information]
	[Insert information]

	[Item 3]
	[Insert information]
	[Insert information]
	[Insert information]
	[Insert information]


Abbreviations: [Define all non-standard abbreviations used in the table.]
Figures, workflow diagrams, and technical outputs
[Insert figures close to their first citation when practical. Workflow diagrams should show the complete sequence and decision points. Technical images, interfaces, and outputs must be legible, anonymized when required, and supplied as separate high-resolution files during submission.]
	[Insert Figure 1 here]


Figure 1. [Begin with a brief identifying statement, then explain workflow stages, panels, symbols, settings, abbreviations, validation context, and any limitations needed for independent interpretation.]
Source: [State the source only when required.]
Discussion
[Interpret the methodological or technical contribution without repeating the Results. Separate demonstrated performance from proposed application and discuss conditions that affect reproducibility, transferability, safety, and implementation.]
Principal methodological or technical contribution
[Explain the central contribution and the extent to which the prespecified objective and validation criteria were met.]
[Insert the principal contribution here.]
Comparison with existing approaches
[Compare the method, workflow, device, software, or validation findings with relevant alternatives. Address differences in assumptions, performance, resource requirements, transparency, and intended use.]
[Insert the comparison with existing approaches here.]
Strengths, limitations, and conditions of use
[Discuss methodological strengths, sources of bias or error, generalizability, operator dependence, infrastructure needs, safety considerations, boundary conditions, and what still requires external validation.]
[Insert the strengths, limitations, and conditions of use here.]
Conclusion
[Write a concise conclusion that directly answers the technical objective. State what was demonstrated, the intended and unsupported uses, and the most important next validation or implementation step. Avoid unsupported superiority claims.]
[Insert the conclusion here.]
Required statements
[Complete every statement. Use “Not applicable” only when genuinely appropriate. Delete all instructional text before submission.]
Ethics approval: [Insert the approval statement, exemption, or Not applicable.]
Consent to participate: [Insert the statement or Not applicable.]
Consent for publication: [Insert the statement or Not applicable.]
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Data availability statement: [State where protocols, datasets, calibration files, validation records, code, models, or other research outputs are available.]
Code availability statement: [State where analytical code is available, or Not applicable.]
AI use disclosure: [Describe any permitted use of generative AI and confirm human verification and responsibility, or state that no generative AI tools were used.]
Author contributions: [Describe contributions using the CRediT taxonomy.]
Acknowledgments: [Acknowledge eligible non-author contributions, or state None.]
Manuscript information
[Complete this internal submission block. It supports technical screening and will not appear in the published article.]
Article subtype: [methods paper / technical note / validation study / software or workflow report / reproducibility protocol / other]
Reporting guideline: [Name the applicable EQUATOR guideline or state Not applicable, with justification.]
Protocol, preregistration, or repository: [registry, identifier, repository, version / Not applicable]
Main-text word count: [XXXX]
Abstract word count: [XXX]
Number of tables: [X] · Number of figures: [X] · Number of references: [X]
Supplementary material
[List complete protocols, operating procedures, calibration records, extended methods, validation datasets, analytical code, software documentation, additional tables, or technical figures. Refer to every supplementary item in the manuscript.]
Supplementary Protocol S1. [Title and file description.]
Supplementary Table S1. [Title and file description.]
Supplementary Figure S1. [Title and file description.]
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