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High Quality Time-frequency Analysis via Normalized Generalized Warblet-WVD
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Abstract To solve the cross-terms interference of the high-aggregation Wigner-Ville distribution (WVD) time-fre-
quency analysis method, a normalized generalized Warblet-WVD (NGWT-WVD) algorithm combining WVD and
generalized Warblet transform (GWT) is proposed by using the characteristics of GWT without false frequency
components. The algorithm can achieve the filtering effect by matrix operations on the GWT and WVD, and sup-
press new cross terms generated by WVD and cross terms mixed with its self terms. At the same time, it also im-
proves the time-frequency analysis quality of WVD. The experimental results show that the NGWT-WVD method
effectively removes the crossterm interference of multi-component signals and improves the time-frequency aggrega-
tion of the analysis results, the truly time-frequency distribution of the multi-component signal is restored. The NG-
WT-WVD method is used to process the sample signal suspected rupture of the metal, and the time and frequency
flag segments of the rupture interval are obtained, which provides the basis for determining the effective threshold
value of the monitoring sensor and achieves satisfactory results.
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