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Improvement of Reverse-time Migration using Modified Receiver Aperture
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Abstract : Using reciprocity theorem, one direction aperture of seismogram can be extended to full aperture seismogram.
Modified seismogram is applied to reverse time migration only to acquire improved migration image. In this paper, we
tested reverse time migration with the Marmousi velocity data to examine efficiency of modified seismogram. And linearly
increasing velocity model is selected and examined for a case where velocity data is insufficient. When true velocity is
applied, using modified seismogram enhances the reverse time migration image more than using original seismogram. In
the case of using linearly increasing velocity model, migration image is distorted. So low frequency source is brought
in migration process. Reverse time migration image with low frequency source and linearly increasing velocity model is
improved when modified seismogram is used. From the result of study, seismogram modification by reciprocity theorem
is useful and migration image can be enhanced.
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Fig. 1. Property of reciprocity.
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Fig. 2. Procedure of modifying one side aperture seismogram to
both side aperture seismogram.
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Fig. 4. (a) Data acquisition situation of one side aperture. (b) Data
modification situation of both side aperture.
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Fig. 6. Modified shot gather seismogram of the Marmousi model.
Shot point is located at 6.75 km from left edge (150th shot), and
number of channel is 2 x 96.
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Fig. 7. (a) Migrated image according to one side aperture (true
velocity, 30 Hz). (b) Migrated image according to both side aperture
(true velocity, 30 Hz).
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Fig. 9. (a) Migrated image according to one side aperture (linear

increase velocity, 15 Hz). (b) Migrated image according to both side v

aperture (linear increase velocity, 15 Hz).
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