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Abstract： 
Using the observations to infer the unknowns (layer reflectivity, 

impedance, density, velocity, data completion, etc.) is called 

geophysical inversion. In this report, we focus on data completion 

problems.In seismic acquisition, because of the influence of obstacles 

at land surface, rivers, bad receivers,noise, acquisition aperture, 

restriction of topography and investment, the obtained data usually 

does notsatisfy the sampling theorem. A direct effect of the 

limitations of acquisition is the sub-sampled data willgenerate 

aliasing in the frequency domain; therefore, it may affect the 

subsequent processing such as filtering, de-noising, AVO (amplitude 

versus offset) analysis, multiple eliminating and migration imaging.In 

our recent work, we develop some sparse optimization methods for 

the wavefield reconstruction problem.We consider sparse Gaussian 

beams decomposition methods and solve the corresponding 

norm-constrained minimization problem by sparse optimization 

methods. Numerical tests for both synthetic and field data are 

performed for solving the ill-posed dataregularization problem and 

the related Gaussian beams migration. 
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