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Weighted anti-alias seismic data reconstruction in R-P domain
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Abstract In order to reduce the influence of the missing seismic traces on the follow-up seismic
processes, seismic data reconstruction is required. To solve the problem of anti-alias seismic data
reconstruction, some research about this was done and a new method called weighted anti-alias
seismic data reconstruction in R-P (radius-slope) domain is proposed. The F-K (frequency-wave
number) spectra are transformed to the R-P domain and a weighting function is designed. During
every iteration process of the reconstruction, the R-P spectra are modified by the weighting
function. By testing with synthetic and field data, the capacity of anti-alias reconstruction of this
method is proved.
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Fig. 1 The reconstructed result of seismic data with randomly missed traces
and with evenly missed traces by traditional POCS method
(a) Data with randomly missed traces; (b) The reconstructed result of (a) by traditional POCS method;
(¢) Data with evenly missed traces; (d) The reconstructed result of (¢) by traditional POCS method.

(e.f,g) and (h) are the FFK spectra of (a.b,c) and (d) respectively.
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Fig. 2 The reconstructed result of the data with straight line events processed

by the weighted anti-alias reconstruction in R-P domain method

(a) The original data; (b) data by zeroing the odd traces;(c) The reconstructed result by the proposed method;

(d, e, ) are the FFK spectra of (a.b) and (¢) respectively.
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Fig.3 The comparison of the original (red) 7th trace and the 7th trace acquired by interpolation (blue)
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Fig. 4

(a) The R-P spectra of Fig. 2 b; (b) Energy-slope (E-P) plot produced by energy scanning;

(¢) The weighting function produced by (b); (d) The R-P spectra of a modified once by the weighting function
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Fig.5 (a) Seismic data with 87.5% missed traces (removing 75% traces in a regular fashion, then removing 50 %

traces randomly) ; (b) Reconstruction result by Curry’s method; (¢) Reconstruction result by the proposed method
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Fig. 6 The reconstructed re
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by the weighted anti-alias reconstruction in R-P domain method.
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Fig. 12

(a) and (b) are windows from the same position of Fig. 9 and 10 respectively, the part on the left of the dotted line

in (c) is the original windowed data and the right part is the difference between the reconstructed data and the original data
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