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Fig.1 Bearing time domain signals under

different status
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Fig.2 Bearing frequency spectrum and full vector
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Fig.4 Some basis functions of each class dictionary
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Fig.5 Classification result obtained by using the method of full vector sparse coding
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Fig.6 Classification result obtained by using time-domain signals as training data
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Fig.7 Classification result obtained by using single channel frequency spectrum as training data
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Fault Recognition Method of Rolling Bearing Based on Full Vector Sparse Coding

HAO Wei, LIN Huiyi, HAO Wangshen, GAO Yajuan, DONG Xinmin

(Research Institute of Vibration Engineering, Zhengzhou University, Zhengzhou 450001, china)

Abstract: Aiming to solve the problem of shift phenomenon of time domain signal sparse coding and the prob-
lem of single channel analysis often result in inadequate use of information, a new method for fault identifica-
tion of rolling bearings was proposed by combining the full vector spectrum technique and sparse coding. First-
ly, full vector information fusion of the homogeneous dual-channel signal of the rolling bearing in each state
was carried out. Then, the main vibration vector signals obtained was applied to construct all kinds of redun-
dant dictionaries. Finally, these dictionaries were employed to reconstruct the test samples, and the recon-
struction residual was taken as the criterion to identify the status of these samples. Through converting the time-
domain signals into main vector signals, the information contained in the training samples was more compre-
hensive and accurate. Besides, the feature extraction step could be eliminated, so it could reduce the effect of
human factors. The test results demonstrated that the proposed method, which had high efficiency as well as
good practicability, and could effectively identify the fault pattern of rolling bearing.

Key words: full vector spectrum; sparse coding; fault diagnosis; rolling bearing; dictionary learning



