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Method of Compressed Sensing for Mechanical Vibration Signals
Based on Double Sparse Dictionary Model

GUO Junfeng SHIBin LEI Chunli WEI Xingchun LI Haiyan
(School of Mechanical and Electronic Engineering, Lanzhou University of Technology, Lanzhou 730050)

Abstract Aiming at the mechanical equipment in the condition monitoring and fault diagnosis process, traditional Shannon-Nyquist
sampling theorem is used for data collection, which confront difficult problems of storage, transmission and processing for large
amount of vibration signal. Hence, a method of compressed sensing for mechanical vibration signal based on double sparse
dictionary model is proposed in this research. Firstly, the sparsity of the mechanical vibration signal based on over-complete
dictionary by double sparse dictionary model is analyzed; Then, Gaussian random matrix is used as the sensing matrix to measure the
mechanical vibration signal; Finally, over-complete dictionary by double sparse dictionary model and orthogonal matching pursuit
algorithm are combined to reconstruct the original mechanical vibration signal. The test results of simulated data demonstrate that at
the same compression rate, when compared to the method using classical K-Singular value decomposition(K-SVD)
dictionary-training algorithm, the proposed method obtains high accuracy of signal reconstruction and reconstruction time decreases
by 50%.The proposed method not only obtains high compression rate of vibration signal and accuracy of signal reconstruction.
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