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Abstract

Reverse Time Migration (RTM), as a high-precision imaging method in seismic exploration, suffers
from severe energy attenuation in deep and marginal areas due to uneven illumination. In this pa-
per, a three-layer medium model is adopted, and a uniform background wavefield is used to remove
direct-wave interference. By comparing the RTM imaging sections before and after compensation,
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the effectiveness of illumination compensation in improving amplitude fidelity and deep structural
resolution is verified. Experimental results show that the deep interface amplitude is increased by
approximately 3~5 times after compensation, and the imaging signal-to-noise ratio is significantly
improved.
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Figure 1. Three-Layer horizontal layered velocity model
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Figure 2. Seismic record section
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Figure 3. Ricker wavelet
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Figure 4. RTM imaging section
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Figure 5. Comparison before and after illumination compensation
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Table 3. Signal-to-Noise ratio at each interface
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Figure 6. Comparison of CIGs before and after compensation
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Figure 7. AVO trend curves
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