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Analysis of infrared polarization characteristics and modeling of
operating distance on aerostat platform in sea fog
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Abstract: The study aims to reveal the detection advantages of infrared polarization imaging systems deployed on aero-
stat platforms in sea fog conditions. Firstly, based on the polarization bidirectional reflection distribution function, this
research analyzes how polarization characteristics vary with observation angles, demonstrating the applicability of infra-
red polarization in oblique viewing from aerostats. Secondly, by using the Monte-Carlo method and MRTD model, the
study develops a model to determine the maximum operating distance of infrared polarization imaging systems. This
model verifies the superiority of infrared polarization imaging over infrared intensity imaging in terms of maintaining
features and detection distance under sea fog conditions. The results provide theoretical analysis and simulation evi-
dence supporting the deployment of infrared polarization technology on aerostat platforms.

Key words: infrared polarization, operating distance model, polarization bi-directional reflection distribution
function, Monte-Carlo method, aerostat platform
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SN o CHIREEIAR SR T B AR A B IR AT (R IR
PRI A DU S W, REAS AT RO AN AR I A AN
FE 5 I ELTEAN [ BAHR S B 558 v 21 A2 it 4 52 e 0L

R L SPE S PNER L WA N OF SR A L e
e BRI R K

P9 e T AN [RIRELRE B2 it 9 B2 B UL N0 £ 14972
PEHLEE . DRIl LA P A3 T LR J3E /1 fig
PRFFIEAGR . HUBE FZ DR SE T YRR T DL R
PR 1w MG, B RO o R T8 A )
AL i A P AR AR (] R P R S T LS B 25 5
W S B S5 RIS R, 55 BB 2 THT 3T 3 A
JRHK , T 20 Brewster RUNE o 645 ) K 2 T ML g
IEROE D NIEAR R 2 TE A= S IERYRTIIPS RIERSS: N
TETE 25 A1 5 BRI 55+, M FDHLRE B2 SR i 21 9h
i I 5 A1 22 57 1T LAAS S8k 5 B X 93 F AR AR RN
X 7/1L NS

0.6
—S—0=0.10, n=1.32+0.48i
— 5 0=0.10, n=1.48+0.01i
05 —&—=0.20, n=1.32+0.48

——0=0.20, n=1.48+0.01i g
—70=0.30, n=1.32+0.48i \
5=0.30, n=1.48+0.01i

=}
'S
T

Degree of linear polarization
=} =}
N w
T
B
|

o
=)
\X&L

0 o — L L L L it
0 10 20 30 40 50 60 70 80 90
Observation angle /°

PO AT R B2 T 4 B2 e WA £ 72 1

Fig. 9 Variation of degree of linear polarization with observa-

tion angle under different roughness levels
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Table 1 Maximum operating range of infrared polar-

ization imaging system

Visibility 4 km 6 km 8 km 10 km
Detection/(km) 14. 54 17.42 18. 63 19. 43
Recognition/(km) 5.04 5.32 5.44 5.56
Identification/(km) 3.40 3.46 3.55 3.59
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Table 2 Maximum operating range of infrared imag-

ing system
Visibility 4 km 6 km 8 km 10 km
Detection/(km) 6.32 8. 86 11.21 13.58
Recognition/(km) 3.74 4.70 5.41 5.97
Identification/(km) 2.91 3.47 3.86 4. 16
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