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Abstract  

Modern society witnesses the ever-increasing number of complex systems, such as 
satellite systems, large-scale machine tools. There are also ever-increasing reliability 
requirements for these complex systems. To deliver a complex system with high 
reliability, it is necessary for the manager to track and manage its reliability 
throughout its life cycle. However, because of the advancement of modern 
technology and the increasingly high reliability requirement, available system-level 
lifetime data for reliability assessment of a complex system are extremely sparse due 
to the high costs of system-level reliability test. Thus, reliability evaluation of a 
complex system requires effective use of different types and different levels of data 
and information available throughout the life cycle, such as experts’ judgments, 
degradation data and lifetime data. This talk is about the evaluation of the reliability 
of complex systems by multi-information fusion techniques. The research approach 
of multi-information fusion is presented. Commonly used data collection and 
pretreatment method are introduced. This talk shows how a complex system is 
divided into different units for the fusion of information from different levels and 
units. Methods are introduced on using the Bayesian approach for reliability 
assessment of units and systems with different data types and reliability information. 
Two particular topics are discussed. The first one is about the remaining useful life 
estimation of complex systems based on the reliability evaluation results. The second 
is about the optimization design of complex systems with redundant units is given in 
this talk. 
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