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Abstract

Continuous wavelet transform is widely applied in damage detection methods based on vibration
because of its excellent ability of singularity detection. In this paper, two kinds of two-dimensional
wavelet functions, Morlet and Pethat, as anisotropic and isotropic wavelets, were studied for their
abilities in singularity detection. Firstly, characteristics of these two wavelet functions were fig-
ured out. Then, the singularity detection of two-dimensional signal was conducted numerically by
these two wavelet functions. Finally, a comparative analysis of these two wavelet functions was
carried out for damage detection of composite laminate by mode shapes. Results show that these
two wavelet functions have different singularity sensitivities, which can be developed in applica-
tion of non-destructive testing method based on vibration.
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Figure 1. Two wavelet functions in spatial frequency domain
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Figure 2. Spatial surface with local singularity
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Figure 3. Singularity detection by Pethat wavelet with different rotational factors
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Figure 4. Singularity detection by Morlet wavelet with different rotational factors
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Figure 5. Singularity detection combined by Morlet wavelet with three rotational factors
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Figure 6. Composite laminate model with damage
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Figure 7. Damage detection in different situations
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