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Abstract; The wavelet is confirmed by modulation frequency, energy attenuation factor of
wavelet, the amplitude and phase of wavelet in seismic theory. Drawing lessons from this theo-
ry in this paper, the Q value is set as a constant in each layer of horizontally layered medium
(Q value is independent of frequency). Firstly, the frequency-domain equation of the single
pass propagation theory of plane wave is solved. Through the definition of envelope peak in-
stantaneous frequency and the derivation of equation, it is shown that Q value is confirmed by
the changes of envelope peak instantaneous frequency, the travel time and the wavelet energy
attenuation factor. So the method to estimate Q value using envelope peak instantaneous fre-
quency of VRP (vertical radar profiling) data direct wave of ground penetrating radar is ob-
tained. At last, the effectiveness and accuracy of the method are verified using synthetic VRP
data, synthesis experimental data and practical data.
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value obtained by the VRP data direct wave en-

velope peak instantaneous frequency
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Fig. 3 Comparison with theoretical Q value and Q value

obained by the spectral ratio method
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