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KERNEL PRINCIPAL COMPONENT
ANALYSISAND ITSAPPLICATIONIN
GEAR FAULT DIAGNOSIS

Li Weihua Liao Guanglan Shi Tielin
(Huazhong University of Science and Technology)

Abstract: An approach to gear fallt diagnosis is presented,

which bases on kernel principal component analysis (KPCA).
In this approach, the integral operator kernel fChctions is [sed
to realize the nonlinear map from the raw feat[te space of gear
vibration signals to high dimensional feat(fe space. By per-
forming PCA on the high dimensiona festlfe sets, the nonlinear
principal components of raw feat(te space are obtained. In
sltecession, the selected nonlinear principal components are
[ked to constrCtt the featre sChspace for classification of gear-
box working conditions. The experimental data sets of gearbox
working [Chder three conditions: normal, tooth cracked and
tooth broken are [ked to test the KPCA based method. The
classification effect of KPCA based method is compared with
that of PCA based method. The res[ts indicate that the method
can perform gear crack detection efficiently and can fOfill falt
classification accltately, and it is more slitable for nonlinear
feat[te extraction from fallt signals.
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