Frequency Extension of Signal (FES)
Case Histories

Fred Hilterman
HSB Geophysical - A GeoTomo Advisor

Numerous algorithms adopted by the seismic-processing industry increase the frequency bandwidth of post-stack data, and pre-stack in some instances.  A popular algorithm, based on spectral decomposition, converts the instantaneous amplitude and phase of a seismic trace into a higher frequency trace by modifying the phase components when the spectral decomposition is reconstructed into a single trace.  This is an effective way to handle time-varying wavelets resulting from both intrinsic attenuation and/or scattering (thin-bed multiples) attenuation. When properly parameterized, the final high-frequency trace can be filtered back to the original trace.  Likewise, if the original trace has a good well tie to the seismic with a primary-only or primary-plus-multiple synthetic, then a synthetic for the enhanced frequency trace can be generated that is also a good well tie. Paramount to the success is that the original seismic data is composed of zero-phase wavelet(s).  Results are more interpretable if the high-frequency noise components, introduced during processing, are removed before FES is applied.  FES improves structural and stratigraphic interpretation, coherency, fault and channel recognition.  In addition, hidden reservoirs become visible and multiples can be suppressed. 
PSTM
PSTM with FES 
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Figure: Raw PSTM section (left) and PSTM section with FES (right).  Both sections have approximately the same amplitude spectra, but FES has corrected the phase errors in the high-frequency components.  High-frequency noise was removed before FES was applied. 
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