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Speech Title (English): 

Fractional quaternion Kalman filter for RUL prognosis of rotating machinery with life-cycle 
acceleration signals  

Speech Abstract 
(Please provide in paragraph form within 500 words.) 
 

Deterioration prognosis and remaining useful life (RUL) estimation of rotating 
machinery (e.g., rolling bearings, gearbox) are of significance for improving equipment 
reliability and availability, reducing maintenance costs and ensuring production quality and 
safety. In this talk, we present a fractional quaternion Kalman filter method for RUL 
prognosis of rotating machinery with life-cycle acceleration signals. Some common 
methods and techniques used in equipment fault prediction will be discussed, then the 
fractional quaternion filter with random motion is formulated, and real-work application 
cases with rotating machinery are given. Experimental results and corresponding 
conclusion, the future promising direction and potential hot spots on RUL estimation will 
also be provided.  
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