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Application of adaptive cross approximation combined with compressed

sensing to fast solution of electromagnetic scattering
problems of electrically large objects over wide angles

CAO Xinyuan, CHEN Mingsheng, KONG Meng, ZHANG Liang,
CHENG Liangliang, CHEN Bingbing, QI Qi

(School of Electronics and Information Engineering , Hefei Normal University , Hefei 230601, China)

Abstract: Fast analysis of electromagnetic scattering properties of various objects, especially electrically
large objects over a wide angle, is always a difficult problem in computational electromagnetics. A new
solution using compressed sensing in conjunction with adaptive cross approximation was proposed, and a
new incident source including different angle information was constructed based on compressed sensing
theory, which could reduce the number of computation times for method of moments. Meanwhile,

adaptive cross approximation technique was also introduced to method of moments to form a low rank
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decomposition of the impedance matrix. Thus a new scheme was finally formed to rapidly analyze

electromagnetic scattering problems for electrically large objects over a wide angle. Numerical results show

that this solution can reduce operation time effectively while retaining the accuracy of calculation results.

Key words: compressed sensing; adaptive cross approximation; electrically large object; wide angle;

method of moments
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Fig.1 Comparison between the recovery results of currents

on the surface of the cylinder over a random incident angle
take 148. 6° for example) with the values calculated by ACA
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Fig. 2 Comparison of recovery errors changed with times

of measurement while using FFT and Legendre basis
as the sparse transform respectively
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Fig.3 Comparison of the calculation results of currents over
the wide angle on a random point (take (3. 12,12) for

example) of the square cylinder (Legendre basis)
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