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Full polarization bistatic RCS statistical modeling of obtuse dihedral structures
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Abstract: The obtuse dihedral structure plays an important role in the stealth characteristics of
the target, but its bistatic characteristics are still unclear. The method of combining electromagnetic
simulation and statistical modeling is utilized to analyze its bistatic scattering characteristics from the
perspective of frequency domain, space domain, polarization domain and statistical distribution.
Studies have shown that when the electrical size is small, the bistatic scattering enhancement
characteristics are not obvious, and the probability density distributions of monostatic/bistatic Radar
Cross Section(RCS) are very different; the bistatic RCS probability density distribution of co-
polarization exhibits bimodal characteristics. For this reason, the Bimodal Lognormal Distribution
Model(BLDM) is proposed. This distribution model has achieved an ideal fitting effect. When the
electrical size is large, the co—polarized bistatic forward scattering characteristics are significantly
enhanced, and the monostatic/bistatic RCS probability density distributions are similar, which
conforms to the lognormal distribution and the chi—-square distribution. The law revealed has reference
significance for the utilization and detection of obtuse dihedral structures.

Keywords: bistatic Radar Cross Section(RCS); dihedral corner; statistical model; Bimodal
Lognormal Distribution Model(BLDM)
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Tablel Parameters of the dihedral corner
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Table2 Range of electromagnetic simulation parameters

frequency elevation of azimuth of elevation of azimuth of . o
parameter fIGHz . o L . . angular interval polarization mode
interval/GHz incidence incidence scattering scattering

dihedral corner 0.25~10 0.25 -90°~90° 90° 0°~180° 0°~360° 1° full polarization
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Fig.2 Schematic diagram of the forward scatter radar cross-section lobe
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Fig.3 Airspace distribution of dihedral bistatic RCS
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Table4 Statistical parameters of mono/bistatic RCS

system electrical size maximum/dBsm  minimum/dBsm extreme difference/dB mean/dBsm standard deviation/dB
monostatic 2.0 -12.7427 -74.705 3 61.962 6 -22.3059 -20.771 0

bistatic 2.0 -13.5720 -77.460 6 63.888 5 -18.9520 -19.663 1
monostatic 7.5 -8.4958 -85.4622 76.966 4 -24.569 8 -19.621 6

bistatic 7.5 -6.3242 -115.350 8 109.026 5 -21.5475 -16.802 0
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Fig.4 Variation of bistatic RCS statistical parameters with electrical sizes under four polarizations
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Fig.6 Probability density distribution and fitting results of bistatic RCS with the electrical size of 7.5
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Fig.7 RMSE of three distribution models
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Fig.8 Probability density distribution and fitting results of bistatic RCS at different incident angles
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Fig.9 Probability density distribution and fitting results of monostatic RCS under different electrical sizes
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Table5S RMSE of two distribution models

lognormal distribution bimodal lognormal distribution
electrical size elevation of elevation of elevation of elevation of elevation of elevation of
incidence=90° incidence=60° incidence=45°  incidence=90° incidence=60° incidence=45°
0.5 0.320 8 0.304 9 0.2937 0.165 8 0.1521 0.1520
1.0 03351 0.3319 0.3392 0.164 1 0.154 8 0.158 8
1.5 0.285 4 0.294 8 0.308 5 0.134 8 0.142 4 0.1521
2.0 03521 0.348 8 0.360 2 0.1713 0.144 3 0.134 8
2.5 0.497 4 0.7349 0.692 0 02311 02125 0.207 2
3.0 0.676 8 0.376 8 0.3723 0.1652 0.18766 0.1590
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