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Calculation of scattering from composite targets by hybrid ACA and MLFMA
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Abstract: The electromagnetic scattering of composite objects with large size is calculated by the
Method of Moments(MoM). In order to calculate the electric scattering of the electric three-dimensional
composite target efficiently and quickly, a new method is proposed, which combines the Adaptive Cross
Approximation(ACA) algorithm and the Multi-Level Fast Multi-pole Algorithm(MLFMA) to accelerate the
MoM. Among them, MLFMA is utilized to accelerate the self-interaction of objects; ACA 1is utilized to
accelerate the coupling interaction between the object and other targets. The hybrid algorithm proposed in
this paper can reduce the computational memory, reduce the filling time of the impedance matrix, and
accelerate the matrix vector multiplication without affecting the accuracy of the calculation when
calculating the composite target electromagnetic scattering. Numerical examples show that the proposed
fast algorithm can be more efficient than the traditional method under the premise of ensuring the
accuracy of electromagnetic scattering calculation.
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Fig.2 Interaction of the media target pair
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Tablel Rank of ACA algorithm in interacting matrix block
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Fig.4 VV and HH-polarized bistatic RCS from the sphere of rough surface, incident angles are set to 6=180°, ¢=180°
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Table2 Comparison of calculated time of bistatic RCS from a ball under the rough surface

frequency/MHz unknown computational time of MLFMA/s computational time of ACA-MLFMA/s
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Fig.5 VV and HH-polarized bistatic RCS from the sphere of rough surface, the incident angles are set to =180°, y=180°
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Table3 Comparison of performance of indicators of bistatic RCS from a cylinder under the rough surface

matrix filling . . . . . total
timels memory for non-diagonal block matrices time for GMRESm/s number of iterations time/s

MLFMA 13700 162 15GB 610 1469 773
ACA-MLFMA 13700 62 33 MB 428 1479 492
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