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Modeling and analysis of aircraft full-chain imaging characteristics

in the sea surface and clouds from a space-based platform
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Abstract: The air target has the following characteristics: high-speed maneuver, strategic deep penetration
and long-range precision strike. Building wide-area, high-efficiency, accurate detection and continuous
monitoring for air targets has become a new challenge for air target detection. In view of the optical
detection requirements of air targets, a radiation characteristic model of aircraft plume was established

under the combined effect of complex environmental factors. An accurate prediction model of the full
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chain including aircraft plume-sea/cloud background-environmental atmosphere-optical system-imaging
detector was formed. The infrared multi-spectral self-radiation of the aircraft plume was derived based on
the measured data. At the same time, the FY—-2G remote sensing data was used to invert the sea surface
temperature and cloud top temperature distribution in a certain sea area of the South China Sea, and the
background radiation model of sea/cloud background was established. On this basis, the effects of
background radiation, atmospheric path radiation and atmospheric attenuation on the spectral radiation of
the aircraft plume were considered. A model for the upstream spectral radiation of the target at the
entrance of the optical system was established. Combined with the diffraction effect of optical imaging
system, the detectability of the infrared imaging system in the geostationary orbit under different spectral
segments and cloud types was discussed. Research shows that detection efficiency is better in the

atmospheric shielding band than in the wide band, and reasonable detection band selection in different

549 %

backgrounds is conducive to efficient detection of targets.
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modeling and simulation

05 &

U U S v E AR AR B R 2 ZRETE LR M 3A
Be w5k | B bR AZ B i e iR o] £ s g
Bl B AR, B S8 R R HE R SR B R T B
B Ry T A A (R S SRR R A R R PR, S
Fi /75 FEAR LG, RS2 TR e 45 AT MR e 34,
& B[R] Ak S v AR I Oy 1) A 2 R R
5 Wi AR 1 10 30T B o 25 v B AR A7 6% 4 Sk
55 2R B AR A BB A 6, T BN R s b H AR RN SRR
PERFSE o DR, ST  [] 3% B 1 5t M R () 25 290
TR AR S R TR BT R L
Ry 52 F T SRR ER A HL B AE 5 RN M K [ 25 B3 0 A
RGESHTHR IS S FE

DIATESCHR, MAHENZATTHIFRET R
2 M BFSE : Shen X 48 AU25HE T KB LIA T
T S0 I B0 2180 iR R G a5 8] H AR B0 52 .
Schweitzer C*™"45 Al i #F 58 8 5t 5 WM B A5 15 5
R I S RE Y 25 S, AT T LRI 1 A AR 4T A0 B
VIS T A 8] 1 X0 37 s 1 25 0] 43 B R 0 {5 1 H i s
W, A 2% % 4 % SBIRS—-GEO i % T & % 4t 4> b7
THTAERE S8 B RE Sy, 85 1 i T
BRI S BOrE AR P B AR N T O O

infrared imaging;

radiative transfer; multispectrum;

HOEFBE S 2, TR T H RS RUR S A H bR R
LRy i o L B S o S O o e (BN B e
RN T AR AL BRI R DN BE ) 7 B SIS T —E
PERE, 5T XF RALR M i T/ 2 T R - R RO -
KA RGO G HRN 455F R WA LA
R A IR ie N\ TR AR 1) 4 80 1 B B D' 315 A S o P A
YA 3 S AN 2T

SCHREESL R )R R R LA R L
FE I 1) 0“7 B8 SRR AR AT, S AT R A B
O o A G TR UG R AR RS W BN 5 0 AT TR
[ R0 2% 1F 1) H S IRR BE 1 o SCHP B SE 4 R
o 2R [] A5 UIE TR A R T ALRE 0 T e R G2 BT
P AL IR AR e S K de S HF o

1 BzEsRBREHFEER

e L
N L T Sl L
R B R R T L K
35 5 1 S B R L LR
SR LD T A 1 A A
ET T
L (V=ZsL (WezeL V+-z)rL 0+L ) ()
R L7, Ny 2 R AR WL T BB s m, T, 40

0204004-2



bk T2

% 24 www.irla.cn % 49 %

R 5 16 b 2% TR I ] R B AL B I T LaN=L (V4L () (3)

SR B 22 AR A R B R L R T AR : - B - i
L en H 25 TR B4 G509 B AT S 5 L g e

WA KB R N R TR L, i
i 1 1 AT 55 L, K S R S T 1y sk 4
WL 2T 50 2 S0 ML B B R

Atmosphere

Background

1 b 2R [ A0 B T8 2050 R Ge 0 B AR B R 2 A
Fig.1 Diagram of target being detected by the infrared imaging

system from geostationary orbit
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Fig.6 Bidirectional reflectance distribution of sea surface
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Fig.9 Diagram of detection and imaging by the infrared

satellite in the geostationary orbit
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