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In this talk, we present two families of multilevel algorithms for the evaluation of scattering by electrically large
and complex objects based on the Physical Optics (PO) approximation. The first type of algorithms is designed
for the evaluation of the single- and double-bounce mono-static contributions to the PO scattering integrals,
over a range of aspect angles, frequencies, and distances, including for near-field scenarios. Computational
savings are achieved by directly evaluating the partial contributions due to very small subdomains on coarse
grids at a very low computational cost, and then gradually interpolating and aggregating the contributions to
obtain the backscattered fields due to large subdomains, in a hierarchical fashion. Such single- and double-
bounce multilevel-PO algorithms achieve very significant reduction in the computational complexity. The
second part of the talk is devoted to a fast iterative physical optics (IPO) algorithm for the analysis of scattering
from large complex geometries involving multiple scattering and self-shadowing effects. The algorithm
comprises two types of nested iterations: reflection (“bounce”) iterations and self-shadowing iterations. Both
types of iterations involve time consuming surface integrations carrying an O(N2) computational cost (N being
the number of quadrature points). The nested iterative formulation is accelerated by using the multilevel non-
uniform grid algorithm reducing the computational complexity to O(NlogN). The shadow radiation-IPO
applicability to complex geometries and its numerical efficiency are demonstrated by comparison to a
numerically exact method and to the conventional physical optics.
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