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Abstract

The quadratic nonlinear time-frequency analysis method represented by the Wigner-Ville distribution
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(WVD) has good time-frequency focusing and is suitable for the time-frequency analysis of non-smooth
signals, but when dealing with the complex multi-component signals, it will produce serious cross-
interference terms affecting people’s analytical judgment of the signal spectrum. Pseudo Wigner-Ville
distribution (PWVD) and smoothed pseudo Wigner-Ville distribution (SPWVD) improve the kernel
function by adding a window on top of WVD, which can effectively suppress the cross term interference,
but also reduce the time-frequency resolution of the signal. In this paper, the Chirp-Z transform (CZT)
is used to replace the fast Fourier transform (FFT) in PWVD and SPWVD to obtain two high-resolution
time-frequency analysis methods, PWVD-CZT and SPWVD-CZT, and it is verified through numerical
experiments that the two methods are effective in improving the time-frequency resolution of the sig-
nal, and SPWVD-CZT has a greater advantage in dealing with the complex multi-component non-sta-
tionary signals with low primary frequency and narrow frequency band. The SPWVD-CZT has more
advantages in dealing with complex multi-component non-stationary signals with low primary fre-
quency and narrow frequency bands.
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Figure 1. WVD distribution of the four Gaussian component signals
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Figure 2. PWVD distribution of the four Gaussian component signals
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Figure 3. SPWVD distribution of the four Gaussian component signals
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