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Useful life prediction of rolling element bearings based on a particle
filtering model and the state space model at different degradation stages

MA Bo' ZHAI Bin' PENG Qi* WANG YingQuan’

(1. Diagnosis and Self-recovery Engineering Research Center, College of Mechanical and Electrical Engieering,
Beijing University of Chemical Technology, Beijing 100029 ;
2. Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049 ;
3. Petro China Tarim Oilfield Company, Korla, Xinjiang 841000, China)

Abstract; In order to solve the problem of scant availability of whole life data for rolling bearings and the difficulty
in establishing a physical model, we propose a method for the prediction of the useful life of rolling element bearings
based on a particle filtering and the state space model at different degradation stages. The method improves the Par-
is formula and the Foreman formula, establishes the rolling element bearings state space model at different degrada-
tion stages, puts the known physical data and the operating status information about the rolling bearing into the
model, uses the least squares method to adjust model parameters, and finally utilizes the particle filter algorithm to
predict the late-stage operating trends and realizes the rolling bearing life prediction. Rolling bearing full life exper-
imental data are used to demonstrate the proposed method, and the predicted results are compared with the results
using the single state space model and the Gamma model ; the comparison results indicate that the method has high-
er prediction success with strong practicability.

Key words: different degradation stages state space model; rolling element bearings; life prediction; particle filter
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