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Abstract

Purpose: To address decentralized sources of epidemiological investigation materials, colloquial
wording, implicitly expressed temporal information, and the resulting low efficiency in information
collation, heavy workload in report drafting, and weak audit traceability, this study proposes an
integrated approach to data governance and report generation for unstructured text. Methods: A
large language model serves as the core engine. The approach establishes mechanisms for data in-
take registration, tiered de-identification, case-level primary-key linkage, version control, and
quality annotation; builds a pipeline of semantic extraction, structured validation, and templated
document generation; and integrates temporal parsing, terminology mapping, and a rules engine to
form a closed loop of anomaly detection and human review. Tiered human-machine collaboration
is implemented through approval workflows, role-based access control, and audit logs. Results: The
work yields a case-centered layered architecture and practical workflows that connect raw narra-
tives, structured elements, and standardized documents in a continuous chain. Prototype use indi-
cates that the solution supports multi-source text intake, privacy governance, generation of conflict-
related action items, and traceable approval management, with stable performance in procedural
rigor, consistency of outputs, and accountability tracking. Conclusion: The study offers a feasible
engineering path for public health agencies to advance governance of unstructured epidemiological
investigation data and automation of reporting under on-premises deployment and strong audit
requirements.
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Figure 1. Overall architecture of unstructured epidemiological investigation data governance and report generation
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Figure 2. Data flow of multi-source data ingestion and preprocessing
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