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Online Safety Assessment Method Based on Evidential Reasoning for

Dynamic Systems

ZHAO Fu-Jun? ZHOU Zhi-Jie HU Chang-Hua! CHANG Lei-Lei? WANG Lit

Abstract It is of great significance to online assess the safety of a dynamic system by taking into account historical
records, current state, and degradation trend. This paper proposes a new safety assessment method based on the evidential
reasoning (ER) approach. To obtain the integrated safety level, multiple safety indicators are fused at first and the
“history”, “current” and “future” safety states are then integrated. Firstly, a forecasting model based on a third-order
Volterra filter is proposed to online predict the safety indicators’ information. Secondly, an optimal adaptive fusion
weighting model is developed to calculate and automatically update the weighing coefficient. Finally, a safety assessment
aggregation scheme based on the ER approach is presented to fuse the “history”, “current” and “future” safety information
synthetically to obtain a comprehensive safety assessment result of the dynamic system. A practical example of the inertial

platform is studied to validate the effectiveness of the proposed ER-based safety assessment method.
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