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Abstract: A new two-step algorithm to reconstruct non-alias seismic data is pro-
posed. The algorithm combines minimum weighted norm interpolation (MW-
NI and band extension via modulation method effectively. Firstly, we recon-
struct the low frequency part of the data spectra using MWNI method. In order
to improve calculation efficiency, pre-conditional conjugate gradient method was
used during reconstruction and the varying wave number band width frequency
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was adopted in the paper. Then, based on the reconstructed low frequency da-
ta, the high frequency part of the data spectra are reconstructed with the band
extension via modulation method, which is convenient and flexible, overcoming
the limit that the high frequency from AR model prediction can not go far. By
using this method, it can get good reconstruction effect while obvious spatial
alias exits. The applicability of the proposed method is examined using synthet-
ic and field data examples. The two-step algorithm is used to reconstruct not
only for regular seismic data interpolation, but also for irregular data gap fill-
ing. Theoretical model and actual seismic data reconstruction tests show that
the proposed method has high efficiency and accuracy, and the waveforms of re-
constructed data are continuous and natural. Reconstructed sections are similar
to the correct or complete seismic sections. The proposed method also has

strong de-aliasing ability. It is prospective in future application.

Key words: minimum weighted norm interpolation; band extension via modula-

tion; de-aliasing; seismic data reconstruction
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