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Abstract The key issue in this paper is to introduce the convolutional differentiator based on Forsyte generalized
orthogonal polynomial in mathematics into the spatial differentiation of the first velocity-stress equation. To match the
high accuracy of the spatial differentiator, this method in the time coordinate adopts staggered grid finite difference
instead of conventional finite difference to model seismic wave propagation in heterogeneous media. To attenuate the
reflection artifacts caused by the artificial boundary, the Perfectly Matched Layer (PML) absorbing boundary is also
considered in the method to deal with the boundary problem due to its advantage of automatically handling large-angle
emission. This paper constructs the constitutive relationship for two-phase media, and further derives the first-order
velocity-stress equation for 2D two-phase media. Numerical modeling using the CFPD method is carried out in the
above-mentioned media. The results modeled in Biot two-phase media can better explain the liquid pore characteristics
and can also prove that CFPD is a useful numerical tool to study the wave propagation in complex media.
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