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Area array infrared earth sensor heterogeneity non-uniformity
correction design

CUI Wei-Xin'"", LI Xiang’, SUN Hao', XU Zeng-Chuang', LI Yong', YU Yuan-Hang'
(1. Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai, 200083, China;

2. Science and Technology on Special System Simulation Laboratory, Beijing Simulation Center, Beijing 100854,
China)

Abstract: Aiming at the phenomenon of non-uniformity change caused by on-orbit temperature change of the high-orbit
area array infrared earth sensor, an optical-mechanical implementation scheme for on-orbit non-uniformity calibration is
proposed. The miniaturized, lightweight, and long-life optomechanical system includes calibration blackbody compo-
nents and optical imaging systems. The system includes surface source blackbody, motion control mechanism, and opti-
cal imaging system. Based on the analysis of the necessity and mechanism of system non-uniformity correction, the re-
lationship between the selection and design of surface source blackbody, motion control mechanism and optical system
is studied, and the simulation design of each group of components is realized. Based on the simulation results, the ef-
fects and advantages of system heterogeneity calibration are analyzed and compared. The effect of the heterogeneity of
the system is evaluated by using the orbiting earth imaging data, and the evaluation results show that the requirements
for on-orbit application are met.
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infrared earth sensor (a) the geometric position relationship be-

Schematic diagram of attitude sensitivity principle of

tween, (b) the principle of attitude sensitivity infrared earth sen-

sor and the earth space
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system

Schematic diagram of infrared earth sensor optical
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Table 1 Optical system parameters

Wavelength/pm 14 ~ 16. 25 pm
Field +25°
Entrance pupil diameter/mm 8. 66
F/# 0.8
Focal length/mm 5.1
Back working distance/mm 7.5
Optical material GE/ZNSE
Total length/mm 21.9
Weight/g 10
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Fig. 3 Modulation transfer function
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Fig. 4 Radial energy distribution curve
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Fig. 5 Uniformity curve of image surface illuminance
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Fig. 6 Working principle diagram of calibration components
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Background images at different temperatures (a)
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Table 2 Non—uniformity of detector image at different

temperatures
T 24.83°C  27.62°C  28.33°C  30.49°C
B[S SIS 0.033 1 0.0328 0.0327 0.0326

(a) (b)
B8 A[FELE T & IE K& (a) 27.62 °C, (b) 28.33 °C, (c)
30.4 °C
Fig. 8
27.62 °C, (b) 28.33 °C, (c) 30.4 °C

Corrected images at different temperatures (a)
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Table 3 Non—uniformity of detector image after cor-

rection at different temperatures

i 27.62°C
ElSoi): s 0.001 0

28.33°C
0.001 3

30.49 C
0.0020
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Fig. 9 Image of the on-orbit detector after correction
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Fig. 10 Image of the ground detector after correction
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image and the groud image

Non—uniformity contrast between on-orbit

1# 24
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