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Application of Time-frequency Image Compression Based on
2D Non-negative Matrix Factorization in Engine Fault Diagnosis

Shi Runze', Li Bing?
(1. No. 32382 Unit of PLA, Wuhan 430311, China;

2. Missile Engineering Department, Shijiazhuang Campus of PLA University of Army Engineering, Shijiazhuang 050003, China)

Abstract: For the 1D non-negative matrix factorization (IDNMF) technique, when the dimension of the 2D matrix is
reduced, the problem of huge data volume, low computational efficiency and loss of original data structure information is
generated. 2D non-negative matrix factorization (2DNMF) technique is introduced. The time-frequency image of the
vibration signal is obtained by S-transformation, and the time-frequency image is compressed by IDNMF and 2DNMF
respectively, and the compressed image information is classified, and the vibration signals of the diesel engine in 8 states
are collected, and the nearest neighbor classifier is adopted. The naive Bayes classifier and the support vector machine
classifier are used for experimental comparison. The results show that the 2DNMF is more efficient and accurate in fault
diagnosis than the original IDNMF.
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