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Seismic Trace Interpolation using Spectral Estimation
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Abstract : A scheme for missing-trace interpolation of llnear events is proposed. For a two-dimensional seismic dataset

which contains linear events, a post-interpolation spectrum can be estimated from a portion of the original aliased
spectrum. The restoration of missing trace data is accomplished by minimizing the energy after applying a filter which

has an amplitude spectrum that is inverse to the estimated spectrum.

Keywords : Interpolation, Alias, Spectral Estimation

M B

Claerbout(1992)°] ¢8I gdal zk50) QlojA Wate] g
HIWHE vt Zol ARl gl

“A method for restoring missing data is to ensure that the
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Fig. 1. (a) The Spatially aliased spectrum of the original data. The
central gray-background portion represent the estimated spectrum
that is expected to be after the first-order interpolation. (b) Un-
aliased spectrum of the data when sampled two-times densely along
the spacial direction. Thus, Ax,,, correspond to the half of Ax. (c)
The estimated spectrum from the aliased spectrum. This correspond
to the gray-background portion of the aliased spectrum shown in (a).
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Fig. 2. (a) Input data made of three aliased linear events, (b) First-
order interpolated data. Note that the parallel events have been
correctly interpolated.
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Fig. 3. Amplitude f-k spectra. The horizontal axes represent
normalized wavenumber, from -0.5 to 0.5 cycles. (a) & amplitude
spectrum of the input shown in Figure 2(a). The unit scale of the
normalized wavenumber is 1/32 cycles. (b) f-k amplitude spectrum
of the interpolated data set shown in Figure 2(b). The unit scale of
the normalized wavenumber is 1/64 cycle.
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