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Extracting scattering characteristic from photoelectric/IR

reconnaissance satellites targets
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Abstract: Satellites targets scattering characteristics is the basis of the monitoring, identification and
striking for the military objectives, the scattering characteristic controlling is also the important part of
system design for satellites. Firstly, the boundary conditions of photoelectric reconnaissance satellites
configuration was determined, based on the threat of satellites facing and the load characteristics of
satellites loading, the composition and character of the complicated satellites’ scattering construction were
analyzed. The scattering characteristic of typical satellites target was simulated by SBR method, PO
method and EEC method on different frequency and angle. The Defense Support Program was taken as
an example to build the structure mesh model, electromagnetic simulation model. Based on the scattering
simulation conclusion of DSP model for frequency, polarity and incidence angle, the scattering
characteristic of photoelectric/IR reconnaissance satellites targets was extracted. The scattering highlights
and stealth improvement suggestions were given, which could be used to guide the target detection and
stealth design for satellites targets.
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Fig.1 Sketch map of DSP satellites structure
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Fig.2 Sketch map of DSP satellites scattering DSP
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Fig.3 Typical satellites electromagnetic model

0417006-3



9Nk TAE

5 4 3

www.irla.cn

% 46 %

L1 A A% AT 28 TR B bR 09 BRI UE AT RCS 5 &
0. E 4 FR

40'[
. 32.L
%24|.

-

7] lﬁI 1
[&]
™ og
0160-120-80 -40 0 40 80 120 160
Angle/(®)
[l 4 #1813 5 H AR RCS Bl A ST 550K B A6 A8 £k i 34

Fig.4 Typical satellites RCS vs incidence frequeccy and polar
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Fig.5 Typical satellites scattering highlights 10 GHz, VV

polarity, 0° incidence angle, —80° azimuth angle
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Fig.6 Typical satellites RCS vs incident frequency and

polarity(solid line is —VV polarity,* is HH polarity)
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Tab.1 Typical satellites RCS with frequency varying

Frequen- Polarity Frequen- Polarity
cy/GHz vV HH cy/GHz vV HH

40 45.14 45.33 20 39.42 39.51
39 44.89 45.04 19 39.21 38.88
38 44.67 44.73 18 38.74 38.65
37 44.64 44.42 17 38.24 38.04
36 44.35 44.21 16 37.92 37.66
35 43.94 44.23 15 36.91 37.29
34 43.84 43.74 14 36.70 36.73
33 43.68 43.69 13 36.34 36.00
32 43.37 43.30 12 35.54 35.40
31 42.97 43.22 11 35.16 34.42
30 42.82 42.99 10 33.98 34.19
29 42.61 42.59 9 33.15 33.23
28 42.39 42.27 8 32.57 32.51
27 42.23 41.86 7 31.57 31.18
26 41.77 41.78 6 30.34 30.41
25 41.19 41.55 5 29.72 29.81
24 41.28 40.97 4 28.17 28.06
23 40.65 40.71 3 26.68 26.48
22 40.33 40.27 2 26.04 26.06
21 40.08 39.89 - - -
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Fig.8 RCS of satellites(2—40 GHz, HH polarization,

0° incidence angle)
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