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In the nineties of the last century it became clear that improved seismic acquisition design is the key
to further increase the value of the seismic method for the oil & gas industry. This is particularly true
in the situation of complex subsurfaces. In conventional acquisition design, however, we see that
subsurface independent criteria such as fold, bin-size, maximum offset, azimuth range, etc. are
assessed only. This procedure is just a first-order approach as the influence of the subsurface is
critical in acquisition design. After all, the subsurface determines how the seismic source wavefields
travel from the surface to the (potential) reservoir and how the reflected waves travel from the
reservoir area back to the detectors at the surface. Therefore, information about the subsurface
must be taken into account in any advanced method for seismic acquisition analysis & design. In
1996, | extended the DELPHI Consortium programme at the Delft University of Technology with an
Acquisition & Preprocessing project. Its aim is to investigate the influence of the source and detector
distribution on the quality of seismic images, explicitly taking into account the influence of the
subsurface.

A seismic image is the result of depth migration. This means that an advanced acquisition analysis &
design method must be capable of predicting the quality of migrated images prior to acquisition. For
this reason we developed the focal beam method with the following properties (Berkhout et al.,
2001):
e |t fully takes into account the influence of the subsurface on the propagating wavefields;
e |t separately assesses the illumination properties of the source distribution and the sensing
properties of the detector distribution;
e |t accurately predicts the quality of the depth migrated image in terms of spatial resolution
and angle-dependent reflectivity at each subsurface gridpoint;

Unfortunately, the computation of focal beams is numerically an intensive process. Particularly in the
case of a high-resolution seismic survey — for which the temporal bandwidth is large — the beams
must be computed for a large number of frequency components. It makes the focal beam method
time consuming. This is a drawback because application of the acquisition analysis & design process
is preferred in real time, allowing interactive assessment of many alternative geometries.

For this reason | was delighted to see that Prof. Li-yun Fu and Dr. Wei Wei of the Institute of Geology
and Geophysics of the Chinese Academy of Sciences in Beijing took the initiative to further improve
the computational efficiency of the focal beam method. To compute multi-frequency beams from a
single-frequency version is very clever indeed. The speed improvement that can be obtained with
their method enhances the applicability of the method considerably. It makes interactive acquisition

design a practical proposition.

| wish prof. Li-yun Fu and Dr. Wei Wei success with their scientific work and look forward to a fruitful
cooperation between their Institute and the DELPHI Consortium.
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