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Iterative Robin Boundary Condition calculation for 2-D targets

SONG Zhi-qiang

(Department of Communication Science and Engineering, Fudan University, Shanghai 200433, China)

Abstract: The Iterative Robin Boundary Condition(IRBC) has many advantages: the boundary can be
set close to the scatterer; the internal resonance can be eliminated; maintaining the finite element system
matrix symmetrical and sparse; the Robin Boundary needn’t to be set specially; it can be used in
calculating the concave volume scattering. But when the IRBC is used to compute the 2-D electrically
large targets, the iteration will not be convergent, and this can be settled by increasing the distance
between the fictitious boundary and the scatter boundary. In this paper, a series of complex formulas of
convergence coefficient about the distance and the scatterer radius are obtained by decomposing the
incident wave into a series of cylindrical waves. Fitting the data obtained from the series of formulas, the
succinct empirical formula is derived, which has provided a rule about how to set the distance between the
fictitious boundary and the scatter boundary.
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n kod, (min) |pn| (min) kod, (max) |pn| (max) I» (min) — |pn| (max)|
0 9.907 33 0.064 36 1.407 33 0.069 41 0.005 050
8 1.407 33 0.131 38 9.907 33 0.183 62 0.052 240
16 1.707 33 0.047 48 9.907 33 0.056 18 0.008 700
24 5.507 33 0.112 42 7.407 33 0.120 40 0.007 980
32 9.907 33 0.433 49 4.107 33 0.500 02 0.066 530
40 7.407 33 0.536 13 4.907 33 0.674 30 0.138 170
48 9.907 33 0.613 14 1.407 33 0.997 10 0.383 960
50 5.307 33 0.537 76 1.407 33 0.935 97 0.398 210
56 9.907 33 0.078 18 1.407 33 0.565 80 0.487 620
64 9.907 33 0.003 04 1.407 33 0.346 52 0.343 480
72 9.907 33 2.50x10* 1.407 33 0.245 61 0.245 360
80 9.907 33 3.09x10" 1.407 33 0.182 25 0.182 219
88 9.907 33 4.61x10° 1.407 33 0.138 21 0.138 205
96 9.907 33 7.66x107 1.407 33 0.106 13 0.106 129
100 9.907 33 3.21x107 1.407 33 0.093 30 0.093 300
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