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Abstract: Surface-related multiple suppression method based on wave equation prediction can handle seismic Y

data from complex subsurface, but the computational cost is high. For filter-based multiple suppression method,
its computation efficiency is high, but it is only limited to the seismic data which has enough moveout difference
between the primary and multiple. It is difficult to obtain satisfactory suppression effect for the seismic data from
complex media, such as velocity reversal. The proposed algorithm combines wave equation prediction with filtering
method effectively, surface-related multiple is predicted approximately by the collaborative parallel acceleration
calculation from GPU(graphic processing unit) and CPU, followed by comparing and analyzing original data and
predicted multiple in the hyperbolic Radon domain. We design an effective adaptive Butterworth-type filter to
select the multiple energy from original data in Radon domain. After inverse Radon transform, suppression result
can be obtained by subtracting multiple from original data with multiple. The theoretical single-shot data, complex
SMAART model and field data are tested by the proposed algorithm. The results demonstrate that the multiple
suppression method in the article can breakthrough the limitations of wave equation based method and hyperbolic
Radon transform effectively, which can suppress surface-related multiples from complex subsurface efficiently and
accurately.
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