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Abstract: To model the radio wave propagation within channels of Backscatter Communication (BackCom)
systems with Intelligent Reflecting Surface (IRS) included, an efficient hybrid method based on the Parabolic
Equation (PE) method and Method of Moment (MoM) is proposed in this paper. The propagation modeling of
IRS-assisted channels in electrically-large scenarios is considered in this method through aspects of radio wave
propagation and electromagnetic scattering. The two aspects are then numerically solved by the PE method
and MoM, respectively. Through simulations of IRS-assisted channels in line-of-sight as well as non-line-of-sight
scenario, the efficiency of the PE-MoM hybrid method is demonstrated. Simulation results show that the
computational speed of the proposed algorithm is 6.46 times faster than that of MoM. Meanwhile, the
computational resource consumption is also reduced by 81% with the relative root mean square error
maintained as 3.89%. The comparison of results shows that the proposed PE-MoM hybrid method can realize
the propagation simulation of the IRS-assisted BackCom channels with a better tradeoff between the
computational accuracy and computational efficiency achieved.
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