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Least-squares reverse time migration based on seismic interferometry
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Abstract: Least-squares reverse time migration (LSRTM) suppresses the noise of reverse time migration (RTM)
through iterations and improves the imaging accuracy of RTM, but the computation time also increases as the
number of iterations increases. This study introduced seismic interferometry into LSRTM to develop a geological
target-oriented imaging technique so as to reduce the computational cost of conventional LSRTM. Seismic
interferometry was adopted to preprocess the seismic data and the entire observation system was moved down to
the underground calibration surface, thereby generating the virtual shot records triggered and received at the
calibration surface. The records were then input into the LSRTM imaging process, which was conducted in the
model below the underground calibration surface. This imaging strategy images only the target area below the
calibration surface without reducing the imaging accuracy, thereby improving computational efficiency and
realizing target area imaging. Two model tests verified that seismic interferometry could sink the observation
system, provide good seismic data for imaging, and obtain good imaging results. The imaging method proposed
in this study can effectively improve the computational efficiency of least-squares reverse time migration.

Key words: seismic interferometry; least-squares reverse time migration(LSRTM) ; target-area imaging; obser-

vation system sinking; Green’s function
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Fig. 1 Input and output observation system for single Green’s function interferometric imaging
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Fig. 2 Input and output observation system for double Green’s function interferometric imaging
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Fig. 5 Layered model interference input

#E B /km #E B /km
0 0.50 1.00 1.50 2.00 0 0.50 1.00 1.50 2.00

(a) TWEIDF (b) SEFRMIE SR
6 EREETSHY

Fig. 6 Layered model interference output
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Fig. 7 The 1st iteration of LSRTM for the target zone in layered model
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Fig. 13 Salt dome model interference output
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