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[Abstract] To address the issues of isolated safety inspection elements and blind spots in collaborative interaction
risk identification within traditional earthquake rescue training, a safety evaluation system tailored for
high—fidelity earthquake rescue training is constructed by introducing the “human—machine—environment”
systems engineering theory. The Delphi method is used to screen indicators, the analytic hierarchy process is
applied to determine weights, and the fuzzy comprehensive evaluation method is employed to quantitatively
assess the safety status of the training system. The system is validated through a practical competition at the
Lanzhou National Land Search and Rescue Base. Results show that the overall score is 82.34, corresponding to
a “good” rating, and a marked contrast emerges between high scores on basic items and low scores on
interaction items. This effectively diagnoses deep—seated system vulnerabilities such as poor “human—human”
coordination, inefficient “human—machine” interaction, and insufficient environmental adaptability, verifying
the system’s differential diagnostic capability. The proposed evaluation system can provide theoretical and
methodological support for transforming earthquake rescue training safety management toward “system safety
and synergistic enhancement”.
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