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ABSTRACT

Noise in seismic data affects the signal to noise ratio and makes obscure
details, leads to complicated identification for useful information. The noises in
seismic data cannot be avoided during the data recording. However, non-linear filters
can eliminate these noises. For this study, four non-linear filters; one-dimensional
lower-upper-middle filter (1-D LUM filter), two-dimensional lower-upper-middle
filter (2-D LUM filter), time window varying median filter (TVMF) and time-space
window varying median filter (TSWVMF); were tested. The 1-D and 2-D LUM filters
were classical filters with the fixed filter window size. The TVMF was developed to
enhancing the ability of signal preservation and noise elimination by the automatic
adjustment window size. Then the TSWVMF was developed based on TVMF with 2-
D varied window size.

The ability of developed filters was compared with that of classical filters. The
filters were applied on un-stacked, deconvolved and stacked noisy seismic data
section. The subtraction between noise energy and signal energy reduction ratios

(AERR) combined with signal energy and elimination data sections were used as

indicators to find the optimum window size of the filters.
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For 1-D filters, the 1-D LUM filter and TVMF could remove random noise
and coherent noise but the 1-D LUM filter decreased the signal amplitude more than
the TVMF.

For 2-D filters, the 2-D LUM filter and TSWVMF also removed random noise
and coherent noise but the 2-D LUM filter destroyed the signal amplitude more than
the TSWVMF. Therefore, the TSWVMF works very well for removing the random
and coherent noise on seismic data.

However, these filters should apply before other processes such as
deconvolution and stacking. After deconvolution and stacking, signal amplitude was
improved and noise amplitude was reduced, so result of the filters by using the
principle of amplitude comparison may not distinguish between signal amplitude and

noise amplitude and filters cannot work well for these cases.



