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Abstract

Objective: Analyze the internal structural relationships such as causality, structural hierarchy,
pathways of influence, and degree of influence that exist between cognitive ability and workload
factors. Methods: Four types of evaluation indicators for cognitive ability of subway drivers were
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proposed to quantify the workload factors, and the GRA-DEMATEL-ISM model was constructed
using integrated Grey Relational Analysis (GRA), Decision-making Trial and Evaluation Laboratory.
(DEMATEL) and Interpretative Structural Modeling Method (ISM) to construct a GRA-DEMATEL-ISM
model to investigate the structural relationship between cognitive ability and workload factors. Re-
sults: Two of the 34 indicators, the cognitive ability indicator and one category of workload indica-
tor, have a profound long-term impact on the other indicators, while the other 31 indicators have a
smaller impact. Conclusion: The model analysis results are reasonable and can help the manage-
ment of rail transportation companies to understand the interrelationship between the factors and
the key factors.
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Table 1. Driver emergency response cognitive ability factor indicators
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Table 2. 8 Workload correction factors for 8 emergency response tasks
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Table 3. The degree of influence and being influenced by cognitive ability and workload factors
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Figure 1. DEMATEL causality diagram of cognitive ability and workload factors
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Figure 2. Structural model of multi-layer recursive explanation of cognitive ability and workload factors of rail drivers
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