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Rayleigh Wave Dispersion Analysis Based on S Transform
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Abstract Extracting dispersion curve from surface wave is one of the important steps in analyzing surface wave.
Because of the limitation of time-frequency analysis, S transform is put forwards to analyzing dispersion of
Rayleigh wave and the specific algorithm is shown. Firstly, the method is used to calculate the time difference
when two adjacent traces record the same frequency in temporal frequency domain, and secondly, track pitch
divided by the time difference is phase velocity of the corresponded frequency. So, it avoids that the method of
traditional phase may cause the defect of phase difference in the case of large distance. The method is verified
based on theory model and actual data. The results show that it could improve the extraction accuracy of
dispersion curves of Rayleigh wave and has some practical.
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Tab. 1 Parameters of Rayleigh Wave Model
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Tab. 2 Test Parameters of Rayleigh Wave Model
1 2 / /
/ ms /ms ms  (m°s D /%
fi 730 746 16 312. 50 4.17
f2 426 452 26 192. 31 3.84
f3 221 272 51 98. 4 1.96
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Fig. 1 Two Synthetic Records
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Fig. 2 Time frequency Spectrums of Two Synthetic
Records Based on S Transform
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Fig.3 Real Surface Wave Record
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Fig. 4 Surface Wave Record After Filtering
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