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Aero—engine Gas—path Fault Diagnos Based on Variational Bayesian Particle Filter
WANG Qihang, HUANG Jinquan, LU Feng
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract : In regard to the unknown characteristics of non-Gaussian noise in aero—engine gas—path fault diagnosis, a marginalized
particle filter based on variational bayesian (VB) and kernel extreme learning machine (KELM) is proposed. With the algorithm, the
student t-distribution is adopted to model the non-Gaussian noise, and the parameter set of the noise is marginalized. The statistical
characteristics of the noise are solved recursively according to VB theory. In the recursion, KELM is built to replace the iterative
model to calculate the likelihood function such that the computational complexity of VB is effectively reduced. The simulation results of
aero-engine gas path fault diagnosis show that the method improves the accuracy and robustness of health parameter estimation,

and engine gas path fault diagnosis is realized in the environment with complex noises.

Keywords: aero-engine; gas path fault diagnosis; particle filter; noise statistical characteristics; variational bayesian
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