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Abstract On orbit radiometric calibration based on blackbody is one of the radiometric calibration schemes used in
the infrared channel of the Advanced Geosynchronous Radiation Imager (AGRI). Some of the images from long
wave infrared channels of AGRI still have some band noise after blackbody calibration, which will affect the image
quality. In this paper, the radiometric calibration model of AGRI based on spaceborne blackbody is analyzed, and
the concept of spectral response non-uniformity between pixels in the channel is proposed; then, the relationship
between the non-uniformity of the spectral response between pixels and the band noise is simulated and analyzed.
Finally, based on the analysis results, a method of relative radiometric calibration using a uniform scene is
proposed, and the imaging data of AGRI are used to verify the effectiveness of this method to suppress the stripe
noise caused by the non-uniformity of spectral response between pixels.
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Fig. 1 Radiometric calibration curve and schematic diagram of radiance-brightness temperature search.

(a) Radiometric calibration curve; (b) schematic diagram of radiance-brightness temperature search
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Fig. 2 RSR of each pixel of AGRI. (a) Band9; (b) Bandl0; (c) Bandl4
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Fig. 3 Response of different pixels to imaging of target with absolute blackbody spectrum and results of brightness

temperature inversion. (a) Response of different pixels; (b) results of brightness temperature inversion
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Fig. 4 Some examples of simulated radiation spectra of different observation targets.

(a) Cloud-free ground; (b) cloud targets
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Fig. 5 Average spectral radiance difference and inverted brightness temperature difference of each pixel of AGRI

calculated based on simulated Earth scene radiation spectra. (a)(d) Band9; (b)(e) Bandl10; (c)(f) Bandl4
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mean value curves before and after correction

Standard deviation

Band name

Before correction After correction

Band9 0.0211 0.0210
Band10 0.0314 0.0223
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1211001-6



= ©

E a2k E 12 H1/2022 £ 6 B/FER

Brightness temperature /K

Brightness temperature /K
270 paes

& 7 UTC 2019-03-15T05:00:00 i ¥ 15 TE 1 A 4 5 4 (K145 KR dR i R I8 . (a) Band9; (b) Band10;(c) Bandl4
Fig. 7 Full disk images and local enlarged images before correction at 5:00:00, March 15, 2019.
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Fig. 8 Full disk images and local enlarged images after correction at 5:00:00, March 15, 2019.
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Fig. 10 Streaking metric curves of each channel image.
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