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Earth Observing Satellite 1 (ADEOS-1) T % 4} 1= K. POL-
DER WLl <7 5t 52 5t 14 22 £ B O 41 Ok BH % 5 AT L S i
KA A S A & IR T AmA 2R .
POLDER f& J&#% 3 = W 8 &k 4 £ K, By ADEOS-1 i
ADEOS-2 TLE WFs . B WIRTESIS AT I i (8] 48 LA LA H
RO ARICT KA S I 22 . 206 RE . iR i
BB, 2004 4F 12 708 HHS = R B0k R [ SR
“ TR % (A-Train) "% #1  Polarization & Anisotropy of
Reflectance for Atmospheric Sciences coupled with Observa-
tions from a Lidar (PARASOL) , £ Z i Zh# K I TEHLIE4T
HE T POLDER 1% 8% £ 6 1% £ iy BE i 2 W00 19 20k 455 1
WOV IR T 2 A BE O PR UL B B AN O Rk R R 2013 4
PARASOL Z590AE 55+ ZJ5 1 JC < W12 47 1 O 3 At K i 4
IR . PR R UT R 2 Ok T T R T D 4k 3 A L Di-
rectional Polarized Camera (DPC) f{) i 25 Hi#F T4E . il i 52 5
PEHLA BT L BRI L AR B Al B R B
K9 2 TAF . 2 e IE DPC JT 400 i K Mg 4+ K 89wl 47
P SE A R R BRI AR R A A
Kk,

FEESLSTEQOIS4E S A 9 H A I EERW
DPC., i RFEHr N3 1 iR, &5 POLDER [A] 28 B (1 3& &%
o A EOL T R IR 4 G e 5 ok T2 B 2 O 4 A R UL U
T 2 KA v T A OB TT LATE R W) O8I A T 22 A B )
— i AT X 4R S 22 £ I . DPC A 250 A 22 £ B A 4545 X
wnE 1R .

*1 B5HESILESRERKRMBENERIER
Table 1 Technical indexes of the Directional Polarized

Camera onborad satellite Gaofen-5

F8 B8 24 B AR (P AW
433~453 (443) 480~500 (490, P)
555~575 (565) 660~680 (670, P)
o
LAEHE/nm 758~768 (763) 845~885 (865, P)
745~785 (765) 900~920 (910)
TAEREK i 2 AR, e I B/ O DR R
i 4% 1 AT L AWIE. =J5m 0°, 60°, 120°
Z 1 LI WL 9 A0

JEBE RN RO 2 E Y R A 2 A ) 2 R i R
BRG], 2. R 2060 R B A Y B4
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JE Wit Y SE ek AL PR . AL 1t T A R N R 4 E AL
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L Aoy i S 2 a2 A5 20 R s 2R KK
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POLDER Fl DPC ff: 2y % 5 52 1 10 72 BEAR w5 19 2847 » £5
S AR BUE b T S BT 3 S AR 1 Dl 2 45 K T L Ak
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1865nm 120% £1R75 )
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e AERGEKEK(D)

Fig. 1 The Optical machine structure (a) and multi-angle ima-
ging mode (b) of the Chinese Directional Polarized
Camera

-—CCD Spectral
Filter

B2 sAERRENENCEENEFEHELE
Fig. 2 Schematic diagram of single channel

of multi-angle polarized camera
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Do 1+ 78 @ cosZa,
{Pz(m = e T ycosla, (2)
Pswy = 7sinZa,
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T4 B LT HE AL b sE FRds LAE. W Moderate Resolution Im-
aging Spectroradiometer (MODIS) ™ | {ki 3§ 25 780 (1) 5 3 %0 {%
TR DR B b, a0 36 [ 2 R R SR IRy Aero-
sol Polarimetry Sensor (APS)'2) #1 3% E 7F #F 09 1w 9% 49 %
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Fig. 3 'The Dunhuang radiometric calibration site
for satellite (40. 08°N., 94. 4°E)
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J5 . f Y H Fraser #1 Kaufman 32 5", FF Geostationar-
y Operational Environmental Satellites (GOES5 F1 GOES6)
Visible Infrared Spin-Scan Radiometers ( VISSR) 4 %} 8 & &
bio RS 2GR B 206, Vermote 550 K B A 4T Oy v i 1 F
Satellite Pour 1’ Observation de la Terre (SPOT) Hru» I & 450
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F Sea-Viewing Wide Field-of-View Sensor ( SeaWiFS),
Fougnie %7 HF MODIS, {ff ¥ /K {0 ff & 25 1 b i BE 29 0
3% ~4%, Chen %09 L2 HEffi s LA GF-1/WFV #1815
VMG, ¥ B A UM 2 R 7k BB W S B R bl LA
T FFEEA 22 ANFEARW L 23 M 7R B R T 25 51 AR 21
KN BB bRAE LT 596 0 B B RIS A2 s 14 4t 38 02 R
JK A& ) Bidirectional Reflectance Distribution Function (BS-
DE)Y#ERL, HA G 2 M 8 KA LS b5 1 B, B2 5
ARG IR IS, XS H0k B T H AL TR W
B TR YRR L T A 1 S A B R R B
24 BB S, T )ROSR S T R i R RO 1 D0 T . T DAE AR
4 516 i 0 I g 8 i A O B (b 4K 670 nm LR BB . BB
5. B R IS S R B e LA PR B+ 22 s 5 A R E R AR A 1Y ™ A%
i A B
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Abstract The large view, polarized and multispectral camera detects the angular and polarized two more dimensional information
than a traditional optical multi-spectral camera, and has great advances especially in aerosol remote sensing. So. near the year of
2020, a number of satellites loading multi-angle and polarized camera would be launched in different countries. As a high quanti-
tative sensor, its in-flight calibration has always been attractive. Due to the lack of onboard calibration instrument and the low
spatial resolution, the natural scenery targets are selected to be vicarious optic references for the calibration. Multi-angel polar-
ized camera has several parameters to be calibrated. The radiometric calibration of polarized camera includes intensity and polari-
zation parameters. Different calibration parameters are calibrated using many natural targets by many methods which are devel-
oped in parallel. The Gaofen-5 launched in 2018 is the first satellite loading polarized sensor of China, also the only operational
satellite in the world this time. In view of many new polarized camera aerospace plans in European and American countries and
China. the vicarious calibration for polarized camera is necessary to overview. In this paper, the optical structure and the spectral
settings of the large view, polarized and multispectral camera are presented. The optical transfer model of camera is introduced.
The in-flight calibration theory and method of each camera parameter is classified into three categories including absolute radio-
metric intensity, relative radiometric intensity and polarization. For a specified calibration coefficient, the natural target and cali-
bration flow are introduced for the in-flight calibration. The method system is formed for the in-flight radiometric calibration of
the large view, polarized and multispectral camera. Also, the general validation methods of calibration are concluded. The in-
flight calibration of the new large view. polarized and multispectral camera will inherit the original research and use special natu-
ral scenery to carry out calibration. In the same kind of future remote sensing camera, new style in-flight radiometric calibration
will be based on the instruments and its calibrator onboard the same satellite platform, ground-based artificial optical source and
others. China, Europe and America have planned some future polarized camera, jointly considering the research basis of authors,
preliminary design and prospects for the future on-orbit calibration method are given. A polarized multispectral camera mainly
serves the remote sensing monitoring of atmospheric particulate matter, which is very important for the atmospheric environment
problems currently concerned in China. A continuous in-flight calibration can ensure the accuracy of satellite remote sensing re-
trieved products. This overview of in-flight calibration research and the preliminary design for the future calibration method will

provide method and model references for the remote sensing application system of the planned satellite.
Keywords Polarized camera; Multi-angle remote sensing; In-flight calibration; Vicarious calibration
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