% 45 K% 7 Ik AR 2016 4 7 A
Vol.45 No.7 Infrared and Laser Engineering Jul. 2016

ETERRENTETHREEIIIGSHE
BOE R H, xR, RS REE
(REDELEFFHFARAETEEZRT, LT 100076)

W OE. SRS THRAGHAETRENFHAE— AV RBEA R — /\XIH #ET AT

TR T ohik B BB BB T R F AL I G A5 By ik A A 4o dh ik B BRUUR AR 1A AT It B Ak K 3y

ARBEAR AL, LT TALIMM AR st g e sb R AG RS AT T EERAE,
G RBER SRR, T EAREFIABTNLIN ST, FALEREAN  EH ETAEAENMNY

if’iélf’l‘éiﬁ‘fi#?ﬂﬁ AR BRBUER AR TR A BMREALT KA EY TF AT

BR,AEE TARRLIN G T ARBET —F A A 7 %,

KR wIN T A, aMERERIR; LINRARAEAR; abm

hESES. TN214  XEFEER: A DOI: 10.3788/IRLA201645.0704004

Infrared scene simulation of space down-looking system based on

remote sensing inversion

Xue Lian, Zhang Li, Liu jiaqi, Li Zhifeng, Zhang Luping
(National Key Laboratory of Science and Technology on Test Physics & Numerical Mathematics, Beijing 100076, China)

Abstract: The simulation of realistic infrared scene in space infrared down—looking system has always
been a difficult problem in the research. A new kind of infrared scene simulation method of space down—
looking system based on remote sensing inversion was presented in this paper. Firstly, infrared texture of
the terrain was extracted from the data of infrared remote sensing inversion by using matching algorithm.
Secondly, an infrared detecting model of down—looking system was proposed, which simulated resampling
of infrared texture on FPA. Finally, by using radiation and transmission theory, scene radiance image in
front of the entrance pupil was calculated. The simulation results show that the proposed method can
realistically simulate infrared texture feature of earth surface. In this paper, thermal infrared remote
sensing technology is applied to infrared scene simulation, which greatly simplifies the simulation process
of large scale terrain scene, and provides an intuitive and effective new method for infrared scene
simulation of space down-looking system.
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Tab.1 Parameters of ASTER’s TIR

System of Band  Wavelength Spatial Radiance
ASTER no. range/pm resolution/m accuracy
1 8.125-8.475
2 8.475-8.825
3K(200-240K)
2K(240-270K
TIR 3 8.925-9.275 90 ( )

1K(270-340K)
2K(340-370K)
4 10.25-10.95

5 10.95-11.65
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Tab.2 Accuracy of remote sensing inversion of

ASTER’s TIR

Radiance after
Temperature of

atmospheric o
. Emissivity(¢&) earth surface
compensation (To)
(L) -
Absolute
2% 0.05-0.1 1-4K
accuracy
Relati
canve 1% 0.005 0.3K
accuracy
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Fig.1 Retrieved temperature image of earth surface from ASTER data

Emissivity

0.95
0.90
0.85
0.80
0.75
0.70
0.65

Emissivity
0.98
0.96
0.94

0.92

0.90
0.88

Pl 2 5 FUAE B 2 B A R

Fig.2 Simulated emissivity image of earth surface
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Fig.3 Procedure of down-looking modle

2.1 HRETH®REZX

MR T A S R s, 78 REE R GG A br &
ORI AR OT TR R R i, IR R R i
PEI7 1) & £ KT 90°, R Al MLTE , /N T 90° Ry P4 T
PR T SR, & 4 frs

Normal
direction

Normal
direction

Gaze direction

[ 4 TR R B A
Fig.4 Schematic of blanking algorithm
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Fig.5 Schematic of culling algorithm
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Fig.6 Simulated image and ASTER's image
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Tab.3 Comparison of simulated image and
ASTER'’s image

\yg:}

Statistical values Simulated image ASTER's image

Mean/W - m=2-sr™! 8.929 4 8.8182
Median/W - m™=2« sr™' 10.571 6 10.439 6
Maxima/W -m™=-sr™' 14.2117 14.198 8

Standard deviation 3.8421 3.7949
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