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The Risk Assessment Model Based on Catastrophe Theory and
Fuzzy Inference System

YANG Chang-qi, JIANG Mei-cen, LIN Ling
(Civil Aviation Flight University of China, Guanghan 618307, China)

[ Abstract ]

indicator system for abnormal events was established. To ensure the safety of aviation operations, accurate and reliable risk assessment

In the ASIST system, data on 86 917 abnormal events from 2017 to 2023 are collected as research objects, and an

models were developed to analyze abnormal events in depth, thereby achieving effective risk management. Firstly, the principle of
catastrophe theory was introduced into the fuzzy inference system, which enables it to better handle complex issues and enhance the
accuracy of evaluations. Then, a risk assessment model based on catastrophe theory and fuzzy inference system was developed to assess
the risks of abnormal aviation events. Additionally, 56 cases with detailed background information records were selected for instance
analysis, and compared with the cloud model, to verify the feasibility and accuracy of the model. Finally, relevant indicators were
controlled using fuzzy methods, providing guidance for the safety management work of aviation operations.
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Table 1 Safety risk evaluation indicator system for aviation operational irregularities
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tastrophe theory-fuzzy inference system, CT-FIS) >k it
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Flowchart of risk evaluation of fuzzy inference system based on mutation theory
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Table 3 Personnel system IF-THEN derivation rules
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Fig. 2 Trapezoidal and semi-trapezoidal fuzzy affiliation functions
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Fig. 3 Schematic diagram of the mutation model
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Fig. 4 Personnel system-fuzzy inference logic for risk of non-compliance
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Table 7 Specificresults of actual and calculated risk ratings
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Fig. 6 Risk evaluation model risk level fitting diagram
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