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Abstract: The comparison between time-lapse seismic datasets is the most popular method in the reservoir monitoring.
The method of extracting the changes only due to the change in the reservoir is the essential technique in the comparison
of time-lapse seismic datasets. In the paper, the conventional cross-equalization approaches and an enhanced optimized
approach have been tested and compared each other. As conventional approaches, the bandwidth equalization and phase
rotation methods have been tested in frequency, time and mixed domains, respectively and their results were compared
each other. In order to overcome the limit of the conventional approaches, which loses high frequency components, a
new constrained optimum filtering method was proposed and experimented. The new constrained filtering method has
shown the improvement in broadening the bandwidth of the components of reservoir changes by acquiring optimized
match filter.
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Fig. 1. 3-D Qdome models : (a) base survey, (b) anomaly along
the reservoir layer, and (c) monitor survey obtained by adding (a)
and (b), and modifying frequency bandwidth and phase. Upper bar
indicates the position of the training area and lower bar shows the
position of the target area.
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Fig. 2. The training windows of (a) the base survey and (b) the monitor survey at the same position, which is marked as S in Fig. 1. These
slices are through synthetic cubes with no fluid movements. (c) The difference section shows the non-repeatability of seismic reflection survey.
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Fig. 3. The target slices of (a) the base survey and (b) the monitor survey at the same position containing fluid movements, which is marked
as R in Fig. 1. (c) The difference section shows the nonrepeatability of seismic reflection survey also.
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Fig. 4. Spectra of (a) the training windows and (b) the target windows of the base survey (dashed line) and the monitor survey (solid line).
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Fig. 5. Results of frequency-domain algorithm of the target slice. (a) filtered base survey using equation (5) and (7), (b) filtered monitor
survey using equation (5) and (7), and (c) the difference between (a) and (b).
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Fig. 6. Spectra of the target slices using the frequency-domain
algorithm of the base survey (0: blue line), the monitor survey (1:
pink line), the filtered base survey (2: purple line), and the filtered
monitor survey (3: green line).
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Fig. 7. Results of time-domain algorithm of the target slice. (a) base survey, (b) the filtered monitor survey using the filter from equation (8),

and (c) the difference between (a) and (b).
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Fig. 8. Spectra of the target slices using the time-domain algorithm
of the base survey (0: blue line), the monitor survey (1: pink line),
the filtered base survey (2: purple line), and the filtered monitor
survey (3: green line).
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Fig. 9. Results of mixed-domain match-filtering. (a) base survey, (b) time-domain filtered monitor survey using the filter from equation (8)
to the filtered data using equation (5), and (c) the difference between (a) and (b).
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Fig. 10. Spectra of the target slices using the mixed-domain
algorithm of the base survey (0: blue line), the monitor survey (1:
pink line), the filtered base survey (2: purple line), and the filtered
monitor survey (3: green line).
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Fig. 11. Results of constrained optimum filtering approach - Constraint Type 1. (a) the filtered base survey using matched-filter 4,, (b) the
filtered monitor survey using matched-filter 4,, (c) the difference between (a) and (b).
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Fig. 12. Spectra of the target slices using Constraint Type I
algorithm of the base survey (0: blue line), the monitor survey (1:
pink line), the filtered base survey (2: purple line), and the filtered
monitor survey (3: green line).
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Fig. 13. Results of constrained optimum filtering approach - Constraint Type II. (a) the filtered base survey using matched-filter 4;, (b) the
filtered monitor survey using matched-filter 4,, (c) the difference between (a) and (b).
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algorithm of the base survey (0: blue line), the monitor survey (1:
pink line), the filtered base survey (2: purple line), and the filtered
monitor survey (3: green line).
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