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The Selection of the Optimal Gabor Wavelet Shape Factor
Using the Shannon Entropy Concept
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ABSTRACT

The continuous Gabor wavelet transform (GWT) has been utilized as a useful time-frequency analysis tool to identify
the rapidly-varying characteristics of some wave signals. In the application of GWT, it is important to select the Gabor
wavelet with the optimal shape factor by which the time-frequency distribution of a signal can be accurately estimated. To
find the signal-dependent optimal Gabor wavelet shape factor, the notion of the Shannon entropy which mesures the extent
of signal energy concentration in the time-frequency plane is employed. To verify the validity of the present entropy-based
scheme, we have applied it to the time-frequency analysis of a set of elastic bending wave signals generated by an impact

in a solid cylinder.
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Fig. 2 GWT for the wave measured at B. (a) Entropy
variation for varying G, ; (b) GWT with (Gy)
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Fig. 3 GWT for the wave measured at C. (a) Entropy

variation for varying G, ; (b) GWT with (G,) .
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Fig. 4 GWT for the wave measured at D. (a) Entropy
variation for varying G, ; (b) GWT with (G,),.
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Table. 1 The optimal values of Gs at various points.
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Fig. 6 The normalized scalogram for the strain signal
measured at B. (a) with Gabor wavelet of G,=3.56 ;

(b) with Gabor wavelet of G,=5.0.
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