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Gearbox Intelligent Fault Diagnosis Based on
Robust Nearest Neighbor Hyperdisk
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Abstract: Aiming at the low classification accuracy and efficiency of the original hyperdisk classifier, a Robust
Hyperdisk Model (RHD) is proposed, where the relaxation variable is introduced based on the original hyperdisk
model, and the constraints of current class samples and heterogeneous samples are considered at the same time to
avoid the intersection of hyperdisks, so as to obtain a more reasonable category region estimation. Then, a Robust
Nearest Neighbor Hyperdisk Classifier (RNNHDC) is proposed, which combines the RHD model with the nearest
neighbor classification method. The RNNHDC only needs to calculate the distance from unknown sample points to
each category RHD. And the RNNHDC has high computational efficiency and can be directly applied to multi—
classification tasks. The RNNHDC has good classification efficiency. Finally, RNNHDC is applied to gearbox fault di-
agnosis. Experimental verification is carried out on two different gearbox datasets. The experimental results show that
RNNHDC has better classification accuracy, robustness, and efficiency. The RNNHDC can be effectively used for
gearbox intelligent fault diagnosis.
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Tab.2 The specific information of the experimental data set
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Fig.6 Laplace scores of candidate features in dataset
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Tab.4 Recognition accuracy and

running time of different classifiers
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HEWI21% I [k /s HEI21% I} [k /s
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after penalty factor optimization
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Tab.6 Recognition accuracy and decline rate

of different classifiers with outliers

BAELE A it B
et
WEWiRi%  FHER% W% FER%
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Fig.9 Test set confusion matrix of RNNHDC (dataset A)
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