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A Strong Tracking Particle Filter with Application to Fault Prediction
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Abstract
filter is applied to fault prediction.

Particle degeneracy and its poor ability to track saltatory states are two main problems when a particle
The sequential importance re-sampling particle filter can abate the influence of
The extended particle filter
can resolve the problem of particle degeneracy to a certain extent but can not track the saltatory state.

particle degeneracy but will easily lead to another problem — sample impoverishment.
A strong
tracking particle filter is put forward by introducing a strong tracking filter into a particle filter to resolve the above
problems, in which the strong tracking filter is used to update particles and produce importance densities. As a result,
the problems of particle degeneracy and sample impoverishment are ameliorated, and the tracking ability is improved.
Simulation results demonstrate that the strong tracking particle filter is feasible and system fault can be predicted in time

and correctly.
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RMSEsrpr 1.3 1.4 14 13 1.2 1.4 1.3 14 14 1.2

H: RMSEgwr: ¥ = 8.2514, Jj% = 40.3122
RMSEgpr: ¥JH = 3.1156, Jj% = 0.0081
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prob 0.402 0.522 0.624 0.724 0.848 0.918 0.976 0.998 1.000
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