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Gaussian Mixed Model-Based Fault Detection Method for Flywheel Sensor

GONG Xue-bing, WANG Ri-xin, XU Min-qgiang
(Deep Space Exploration Research Center, Harbin Institute of Technology, Harbin 150080, China)

Abstract : Gaussian mixed model (GMM) is applied in the sensor fault detection of a flywheel system with close-loop

control. The reaction flywheel is a system with multiple operating conditions system in attitude maneuver processes. GMM

is used to classify historical observation data into several clusters and the distribution of these clusters are well fitted by

using the weighted combination of finite Gaussian functions. Then the deviation of the new sample from the GMM model is

calculated by using the Bayesian inference posterior ( BIP) formula. Finally the sensor fault of the flywheel system will

easily be detected by using BIP index which can avoid the misdetection caused by uncertainties in cluster labels. Numerical

simulations have demonstrated the effectiveness of the applied GMM model in sensors fault detection without complex

mathematical modeling.
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Table 1  The parameters of flywheel
e T8/ B p
J 0.0477 /(N - M - S°2)
G, 19 /(A-V™H
K, 0.9/(N-M-A"")
K, 0.029/ (V-s-rad™")
K, 95 /(Ves-rad™!)
o, 690 /(rad + s~ ")
¢ 0.002 /(N - M)
N 36
o, 0.2 /(rad - s™")
R, 2/ Q
K; 0.5
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Fig.2 Diagram of flywheel with close-loop control
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