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Abstract : Mine safety production highly relies on workers' real-time and accurate identification of potential risks.
However, the complex, dynamic and high—load underground working environment is prone to deplete
miners' cognitive resources, thereby impairing their hazard identification effectiveness. This paper first
analyzes the multi—dimensional composition of cognitive load, and elaborates on how high cognitive
load inhibits miners' perceptual sensitivity, information processing efficiency and risk decision—making
quality from four aspects: attention resource allocation, working memory bottleneck, situational
awareness level and decision—making bias. On this basis, the paper proposes a series of targeted
strategies to reduce ineffective load and improve the ability to bear and recover from effective load
from four dimensions: human factors engineering optimization, intelligent technology assistance,
systematic training system reconstruction and organizational management support. The research
holds that constructing a cognitive ergonomics system with the coordination of "human—-machine—
environment—-management" is the key path to alleviate miners' cognitive pressure, empower their safety
insight, and build a solid line of defense for mine safety production.
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