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Time-Frequency Presentation Using Empirical Mode Decomposition
Combined with Cohen Class to Suppress Crossterms

NING Jing, ZHU Zhaokun
(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 61003, China)

Abstract :

distribution, a method based on empirical mode decomposition (EMD) and Cohen class distribution

To suppress the crossterm interference in the Cohen class quadratic time-frequency
was proposed. In this method, the time-domain signal is first decomposed into a sum of multiple
intrinsic mode functions (IMFs) in frequency domain using EMD. Then, the Cohen class distributions
of the IMFs are calculated to obtain the sum of all the Cohen class distributions. The time-frequency
distributions of three typical simulation signals were calculated by the proposed method, and compared
with their Wigner-Ville distribution and Cohen class distribution using generalized exponential kernel.
The results show that the proposed method can effectively suppress the crossterms in the quadratic time-
frequency distributions, and can produce a more desired time-frequency distribution.
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Fig.1 Time-frequency distributions of a Gaussian linear frequency modulation signal by different methods
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Fig.2 Time-frequency distributions of the four Gaussian kernel signal by different methods
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Fig.3 Time-frequency distributions of the multi-component signal by different methods
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