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INCREMENTAL MODELING OF SAFETY REGION FOR
WHEELSET BEARINGS *

Liu Zhiliang'™  Sun Wenjun' Kang Jinlong' Qin Yong™
(1.School of Mechanical and Electrical Engineering , University of Electronic Science and Technology of China ,
Chengdu, 611731 China)
(2.State Key Laboratory of Rail Traffic Control and Safety , Beijing Jiaotong University , Beijing, 100044 China )

Abstract Safety region is a qualitative model that describes the safe operation region of wheelset bearings. However,
the samples of high-speed train in running state are usually normal. A lack of fault samples means that only the normal
samples can be used for modeling the safety region. Support vector data description (SVDD) is a one-class classification
method, which can utilize only one class of samples for model construction. Moreover, the current modeling methods for
safety region of bearings mainly adopt batch learning algorithm, but the efficiency of the batch learning algorithm is usu-
ally low in the case of increasing samples. Therefore, by applying the incremental learning SVDD to the fault diagnosis
of wheelset bearings, this paper proposed a safety region modeling method for wheelset bearings of a high-speed train.
The experimental results showed that the proposed method is more efficient than the traditional batch learning algorithm

for modeling the safety region of wheelset bearings, and the classification accuracy is nearly not sacrificed.

Key words safety region modelling, support vector data description, sample incremental learning, wheelset

bearing, high-speed train
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