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The Combination of HFACS and Parallel Apriori Algorithm
in the Large—Scale Causal Analysis Application of Traffic

Accident Data
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[Abstract] In the analysis of large—scale traffic accident data, traditional statistical methods suffer from low
computational efficiency and limited ability to identify causes, making it difficult to effectively uncover deep—seated
associations behind accidents. To address this issue, this paper proposes a traffic accident cause analysis method based on the
Human Factors Analysis and Classification System (HFACS) framework combined with parallel Apriori algorithms. The method
is developed from five aspects, including feature engineering, HFACS framework mapping and transactional structure
transformation. Experimental results show that this approach significantly enhances the efficiency and accuracy of cause
analysis in large—scale traffic accident data compared to traditional statistical analysis methods, providing more scientific data
support for traffic accident prevention and safety management.
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