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Adaptive filtering method has been successfully applied to suppress speckle noise in
2-D digital image data. Recently, a variety of adaptive filtering algorithms have been
developed and employed to remove random noise in geophysical data. In this paper,
we select two popular adaptive filters, Wiener filter, which has been frequently used for
eliminating random noise in linear, time-invariant system and median filter, which is
effective in suppressing noise from time-varying system, to investigate the advantages
of using adaptive filters to enhance S/N ratio of ultra-shallow seismic data. Synthetic
common-shot record with added white Gaussian noise was employed to test the effects
of 2-D window size on both filtering processes, and a set of prestack ultra-shallow
seismic data recorded from a shallow fault zone was used to demonstrate the practical
performance of the filtering process. The results indicate that a 3×17 window size
would be the optimal window size for Wiener filter in eliminating noise and improving
the data quality of our synthetic data but showed no significant difference for median
filter when compared with a 3×11 window size. Examining the filtering performance
of the two filters both in time and frequency domain, we notice that the recovery of the
original signal depends on the character, intensity, and density of the noise. Inspecting
the filtered records int − x domain, the median filter not only successfully removed
the random noise but also suppressed the ground roll in the synthetic record. With
the field data, the median filter rendered better resolution than the Wiener filter but it
also suppressed signal that may have geological implications, making the result less
desirable.

Our results propose that the adaptive filtering is effective in removing random noise



and suppressing some coherent noise in certain condition; however, due to the com-
plexity of the seismic data interpretation, the quality of the filtered data should be
examined based on the geological knowledge in addition to quantitative comparison.


