518 % 54 W KA 5 ¥ Bt 2% %l Vol.18 No.4
2023 47 H JOURNAL OF ATMOSPHERIC AND ENVIRONMENTAL OPTICS Jul. 2023

DOI: 10.3969/j.issn.1673-6141.2023.04.005

ENEES 02 25 AEREREN
7EE 4 5T BE 4 5 11

KRB RFB WWWY, ¥4, FERYL HM
HOES, %BES, FZWES
(1 A EREER 2 RAT S RH T 7 B, [ RS AR TR e i i st %2, bt 100101
2 EREBE RS, JEE 100049;
3 bifg TR TREM AT, i 201109;
4 FHIMORZFHERAR IR SER S, HMh KEHF 130026;
5 B BEA IR TR SR A B L OGRS B U AT, 2B SR 230031)

1 E: 20214E9 HREIIEFNE S TS 02 2 [GF-5(02)] L34 £ M R Wk %X (DPC) A B fm iR 414
{X (POSP), 4LEL T “MtRAT K" WM T % o AP GR-5(02) TL &2 DPC A% I8 3% [l 7E B 5 PR B8, 25T 2022 4E 1 J DPC il
POSP WA, SR FH 7 3 R 3 R0 AR AR AE K 738 S8 B B 7325, SRBIL T DPC TR HL48 %) 48 S 58 A AN AL 37 A AH X
WA S . 25 SRR W, DPC/GF-5(02)7E 55 ) 4 %5 % S R0 A Xof %5 ST e S92 25 S 17 1) SIZ 56 25 58 A & AR 38 o R AR W
WU, TERAT G Sk B a5 i i R B /N T 5.3%, A0 P AH I S i S AR A8 N T 2% . Forh, 443 nm 3 B 5 R
U R AR 22 K 738 SR 5 7230 AF IR 4 %o 88 55 78 b R 30— B I 8, IR ZE 2978 2% 5 11 490 nm A1 670 nm 3% B 732
SERREE FARZE R, 25N T4% M 7.7% . #4k_L, DPC/GF-5(02) 155 148 5 8 52 14t T DPC/GF-5.

X IR S 02 By AR RS 4a%4R I R E A RS R T RIEUR bR, “RIRAE K e bR

F E 45 £ S TPI31 XHakFRIRE: A XERES: 1673-6141(2023)04-310-013

Preliminary evaluation of in-flight radiation performance of
directional polarimetric camera of Gaofen-5(02) satellite

ZHU Sifeng"*3, ZHU Mengyao®, QIE Lili'*, XU Hua', LI Zhengqgiang"**, XIE Yisong',
HONG Jir®, TU Biha’, MENG Binghuar®

( 1 State Environmental Protection Key Laboratory of Satellite Remote Sensing, Aerospace Information Research Institute, Chinese
Academy of Sciences, Beijing 100101, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China;
3 Shanghai Institute of Satellite Engineering, Shanghai 201109, China;
4 College of Geoexploration Science and Technology, Jilin University, Changchun 130026, China;
5 Anhui Institute of Optics and Fine Mechanics, HFIPS, Chinese Academy of Sciences, Hefei 230031, China )

E&WB: HEEARRIIS 42175148) , E A TRl 54 (41925019)

TEHEN: KRB (1994-) , LR RN, WAL, EENE T REAESSEPUEH TP . E-mail: zhusf@aircas.ac.cn
SmE S AR (1977-) , Wi PN, 8, 5190 0, 1L AR W, 2SSOSR I 5 T I 7S« E-mail: lizq@radi.ac.cn
W B 2022-07-18; 1ERCEHA:  2022-10-11

*B{E1EH . E-mail: giell@radi.ac.cn; lizq@radi.ac.cn



LR RN, & mrTT 02 B2 M RIR R ARG E RV VY 311

Abstract: In September 2021, China successfully launched the Gaofeng-5(02) satellite (GF-5(02)), which is
equipped with a directional polarimetric camera (DPC) and a high-precision particulate observing scanning
polarimeter (POSP), forming a "polarization crossfire" observation program. In order to evaluate the in-
flight radiation performance of the DPC sensor loaded on GF-5(02) satellite, based on the DPC and POSP
observation data in January 2022, two methods, ocean Rayleigh scattering and "polarization crossfire"
cross-calibration between DPC and POSP, were used to achieve the absolute calibration in-flight and the
relative radiometric consistency test in the field of view of DPC. The results show that compared with the
laboratory calibration results before launch, the absolute radiometric and relative radiometric response of
DPC/GF-5(02) after launch have not changed significantly, the absolute calibration coefficient of each band
changes less than 5.3% after launch, and the change of relative radiometric response in the field of view is
less than 2%. Specifically, the absolute calibration coefficients obtained by the two methods of Rayleigh
scattering and cross calibration (DPC and POSP) at 443 nm band have a high consistency, with a deviation
of about 2%, while the calibration results of the two methods at 490 nm and 670 nm bands have a large
deviation, with a deviation of 7.4% and 7.7%, respectively. Overall, the radiation stability of DPC/GF-5(02)
after orbit is better than that of DPC/GF-5.

Key words: Gaofen-5(02) satellite; directional polarimetric camera; absolute radiometric coefficient;

relative radiometric coefficient; Rayleigh scattering calibration; "polarization crossfire" cross calibration
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Fig.5 Relative radiometric calibration results of DPC/GF-5(02) based on Rayleigh scattering in January 2022.
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