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Early Fault Diagnosis for Wind Turbine Gearbox Based on Improved Multivariate Outlier Detection
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Abstract: An improved method of multivariate outlier detection was used in early fault diagnosis
for wind turbine gearboxes, which might extract the early fault features under fluctuation working
conditions. First, the primitive vibration signals were preprocessed by order resampling, and the pro-
cessed results were analyzed by dimensionless parameter analysis. Second, a model of early fault diag-
nosis was created based on Mahalanobis distance, which was used for turbine gearboxes. Finally, the
actual data was analyzed by the method of multivariate outlier detection, which was improved by mul-
tiple linear regression. The results show that the new method may detect the gearbox faults earlier
than original one.
Key words: order resampling; dimensionless parameter analysis; multiple linear regression
(MLR); multivariate outlier detection
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