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Pre-launch Calibration Technology of DQ-1 Wide-Field Imaging Spectrometer
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Abstract: As a scientific research satellite in the national civil space infrastructure planning, the quantitative
development for the atmospheric environment monitoring satellite will be more and more important for the application
of space remote sensing. As the main instrument for the atmospheric environment monitoring satellite, the wide-field
imaging spectrometer can achieve the multi-spectral information about the land surface and atmosphere in the spectral
range from visible light to long-wave infrared bands (0.415~12 pm). The 45° scanning mirror and racemic system is
used for the scanning imaging, and the coaxial telescope system is applied to the optical structure to simultaneously
obtain ultra-wide and high spatial resolution imaging from the ground with 21 spectral bands on the focal plane of the
three detectors. To accurately obtain the quantitative relationship between the radiance and the instrument response , the
full-optical path and full-aperture radiometric calibration tests are carried out for the wide-field imaging spectrometer
before the satellite launches. The integrating sphere calibration in the visible short-wave spectrum and the vacuum
infrared calibration in the medium and long wavelength bands are introduced, respectively, which provides a good
guarantee for the quantitative application of users. During the calibration process, the error sources and calibration
accuracy in the transfer path are analyzed and evaluated.
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Fig.1 Wide-field imaging spectrometer system
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Fig.2 Schematic diagram of the scanning sequence of the

wide-field imaging spectrometer .
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Tab.1 Main technical parameters of the wide-field imaging spectrometer

i L K /um R /pm sigpkm | AR
1 0.415 0.02 600 =500 @ 30%
2 0.443 0.02 600 =500 @ 30%
3 0.470 0.05 150 =100 @ 30%
4 0.490 0.02 600 =500 @ 30%
5 0.555 0.05 150 >100 @ 30%
6 0.659 0.05 150 >100 @ 30%
7 0.681 0.02 600 >500 @ 30% ) - .
8 0.753 0.02 600 =500 @ 30% ,gﬁg;géi;ﬁ
9 0.800 0.30 75 >100 @ 30%
10 0.865 0.02 600 =200 @ 30%
11 0.936 0.01 600 =57 @ 30%
12 0.940 0.05 600 =250 @ 30%
13 1.375 0.03 600 =150 @ 30%
14 1.640 0.05 600 =200 @ 30%
15 2.130 0.05 600 >110 @ 30%
16 3.800(L) 0.18 600 <<0.5 K@300 K
17 3.800(H) 0.18 600 <0.5 K@300 K
18 7.325 0.30 600 <0.6 K@270 K HXEPIRGE 0.5 K
19 8.550 0.30 600 <0.5 K@270 K R E AR =220
20 10.800 1.00 300 <<0.3 K@ 300 K
21 12.000 1.00 300 <0.3 K@300 K
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Fig.3 Schematic diagram of spectral calibration
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Fig.4 Scheme of integrating sphere radiative calibration
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Fig.5 Schematic diagram of the vacuum infrared calibration method with the scanning radiometer
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Tab.2 Calibration uncertainty table in the solar reflection spectrum
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Tab.3 Vacuum infrared calibration uncertainty Table

i 3 /pm 3.8(L) 3.8 (H) 7.2 8.55 10.8 12.0

/K 300 300 270 270 300 300
T YR S SR 4 6 1.00x 10" 6.00X 10 * 8.00X 10 * 1.00x107" 1.50% 10" 1.60x107"
THT U5 R AR SR 5 0, 1.70x10 * 1.00x 10" 9.50x10 " 2.06X10° 5.80X10 * 6.50<10 "
25 R AR 5 6, 5.10x 10" 3.10x10 " 2.50x10°° 2.20X10° 2.00X10°* 5.00<10*
%75 TR 0, 1.00x10"* 1.10x 10" * 3.80X 10 * 4.10X10* 3.50X10 * 3.90x10*
¥ 23 R i o 5.3010° " 3.20<10° " 1.30x10°° 9.40x10°° 6.00X10"* 1.50x10°°
¥ 23 IR FL L O 2.60x10 " 2.60x10 " 1.00x10°* 1.00x10°° 9.20X10° 24610 *
PRI G5 8 0, 7.00X10°* 4.00<10° 1.10x 107" 1.30x 107" 2.00X10" 2.20x10""
MR % 0, 1.00x 10" 1.00x 10" 1.00x 10" 24010 2.40%10! 2.9010 "
1R BN A iR 22 0, 1.20X10°* 1.20X 10" ¢ 1.20X10° ¢ 1.20X10 ¢ 1.52X10°" 1.60X 10!
AN 5E JE 6/K 1.60x10°" 1.30x107" 1.70x10™" 2.90x 10" 3.80% 10" 4.30x 10"
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