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Abstract The Marchenko auto-focusing algorithm can reconstruct the Green’s wave-field from the surface
to a subsurface point of the medium, it only requires the single-sided surface reflection and direct wave from a
point source in the medium to the surface. In order to study the specific process of constructing the desired
wave-field by this algorithm, the coupled Marchenko equations are solved in the numerical and analytical model
respectively, and the series in the analytical model is used to explain the causes of the waveform generation
in the numerical solution. The process mainly includes one-dimensional time-domain convolution and the use
of the truncation effect of the time window operator to obtain the focusing function and the Green’s function.
The convolution process can be interpreted as the use of the focusing function to modulate the phase of the
recorded wave-field.
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