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Waveform Estimation from Seismic Records
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Abstract : Seismic waveform estimation is based on the assumption that the seismic trace tying a well is one dimensional
convolution of the propagating seismic waveform and the reflectivity series derived from well logs (sonic and density).
With this assumption, the waveform embedded in a seismic trace can be estimated using a Wiener match filter. In this
paper, I experimented a preprocessing procedure that applies both on the seismic trace and on the reflectivity series. The
procedure is based on the assumption that the travel time can be estimated better from the seismic trace and that the
instantaneous reflectivity values can be measured better on the well log. Thus the procedure is, 1) start-time adjustment
and dynamic differential stretches are applied on the sonic log, and 2) seismic amplitudes are balanced such that the low

frequency part of the seismic are matched to that of the reflectivities derived from well logs.
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Fig. 1. Map of the 3-D seismic lines and well locations.
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Fig. 2. Seismic section through well B Yates 18 D. Four syn-
thetic seismogram traces are spliced into the data at the well lo-
cation.
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Fig. 3. Comparison of the seismic and the synthetic traces with
estimated wavelet. The wavelet is 31-points. Correlation coef-
ficients, R=0.62.
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Fig. 4. Comparison of the seismic and the synthetic traces with
the extracted wavelet (151 points). Correlation coefficients, R=
0.77.
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Fig. 5. Synthetic seismograms are spliced into the seismic section. (a) before stretch and (b) after stretch.
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Fig. 6. (a) From left low frequency envolopes of the reflectivity,
the seismic trace and the balancing function, and (b) reflectivity,
seismic trace, and the balanced seismic trace.
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Fig. 8. Four synthetic seismic traces are spliced into the balanced
seismic section.
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