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seismic exploration methods in geophysical prospecting of sandstone—type uranium deposits. Compressed
sensing theory can achieve low—cost seismic data acquisition through compressed measurement and sparse
reconstruction, thereby improving the economic benefits of seismic exploration methods for sandstone-type
uranium deposits. In practical operations, the design of the measurement matrix in compressed sensing theory,
that is, the quality of the subsampling method, is one of the keys to the success or failure of seismic data
reconstruction. In this paper, the improved piecewise random subsampling method is combined with the edge—
preserving piecewise random subsampling method, and an optimized edge—preserving piecewise random
subsampling method is proposed. Through the Gram matrix analysis under different decimation ratio parameter
conditions, forward-modeling data comparison and the real seismic data application of sandstone-type
uranium deposits in the Songliao basin, it is shown that the optimized subsampling method proposed in this
study has the best comprehensive performance and can be used as an effective method for random subsampling
in seismic exploration of sandstone—type uranium deposits, which can provide a good data basis for subsequent
sparse recovery.

Keywords: seismic exploration of sandstone—type uranium deposits; compressed sensing; optimized edge—

preserving piecewise random subsampling; sparse recovery
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Fig. 2 Flowchart of the optimized random subsampling method for seismic data of sandstone—type uranium deposits.
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