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Gear crack level identification using ordinal classification

PAN Weiwei'?, SONG Yanping”, YU Daren’

(1.School of Applied Mathematics, Xiamen University of Technology, Xiamen 361024, Fujian, China;
2. School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract; A fault severity level identification method based on ordinal classification is proposed to identify the gear
crack levels. The fault level identification is regarded as ordinal classification in which there are ordinal structures
between different severity levels and some features have monotonic relationship with the severity levels. The feature
evaluation and feature selection for fault severity level identification based on ordinal classification are discussed.
Ranking mutual information is utilized to distinguish monotonic features and non-monotonic features of the original
feature set, and then a feature selection algorithm is designed for ordinal classification when monotonic features are
mixed with non-monotonic features. The experimental results demonstrate that the designed algorithm can select the
features with high classification ability for classifying the crack fault severity. A fault severity recognition model is
constructed using ordinal classification. The proposed feature selection algorithm can reduce the dimension of feature
space, select the features with strong classification ability and improve the accuracy of fault severity level
identification.
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