§ 314 4516 e R TR Vol.31 No. 16
2023 4£ 8 A Optics and Precision Engineering Aug. 2023

XEHS 1004-924X(2023)16-2319-14
MRS EMFITANEFUNETE

REM, 2 B, KA, ZER, 7 H
CPER¥RE KELFMENMG HRF LI, £ £ %)

FEE 2B AS AT A 9 1 BB N 1T 3k e b B0 U, 3 b A — 2 DR AR A b R R — ORI
P 1 e AT R MG FR L . RSO R T bR ISR B S W AR G D R G 2 A, A SO e A AE 3 S TE AR
SFH Sh Ak TG T A b 2 5 335 S S 5T ek, SR PR A v 1 AT R A R 3 P 3 TR LI e 1 vk AR R M 3 S
SRS B HEAT TR R AR S M 8 S EG A3 BT 3t 2R S ST R T DR 2 A o AR S R 0 T e AR AR B IR T . 4
L] BRI b 2 R S A A B R 25 9 0. 130% , K A B 350~600 nm i B B8 1 2% 9 4. 996 % , 600~
2 500 nm I BB R 25 9 2. 104 %0 o A v FAR TR DN 4k it 2 SR S o5 5 BT AT 00 ekl 2R TR AL - Bl R o
T A U TR R 0 o AR R TR Y N A o BT B A T R BB L 350~1 900 nm I B F A I 25 R
0.236% ,1 900~2 500 nm ¥ Be A i 25 4 0. 443 %6 o AT S bl 2 S S SR AR RS /N - I IR O 0. 73506, (HAFAE )L
S) S Y 2R R MR FE R A B A R R T YR AR S A AR T Ry oA Y 1 S S R A

X @ O AREOHERBEE LR RS R AU AL AT

FESHEE . TP23;P422.1+5 ERARIRAD : A doi: 10. 37188/0OPE. 20233116. 2319

Method for unattended measurement of surface reflectance in
field sites

XIA Zhiwei, WANG Shuo, YI Xiaolong, WANG Yupeng , FANG Wei

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences,
Changchun 130033, China)

* Corresponding author ,E-mail: wangyp@ciomp. ac. cn

Abstract: The performance of on-orbit payloads is inevitably degraded. Field calibration is a primary
method of on-orbit radiometric calibration for some satellite payloads, and its accuracy mainly depends on
how accurate the surface reflectance is. This study introduces the working principle and system composi-
tion of the Automatic Observation System of Surface Reflectance, and unattended, automated, and contin-
uous spectral surface reflectance measurements were conducted at the Dunhuang Radiation Calibration
Field. The short- and long-term stabilities of the surface reflectance data acquired simultaneously were
compared and analyzed using the standard whiteboard and irradiance methods, respectively. The surface
reflectance is directly traceable to the reflectance of the standard whiteboard, and the data processing meth-
od reduces the calibration transfer link. The results are as follows. The mean deviation of short-term mea-

surement of the surface reflectance by the standard whiteboard method is 0. 130% . For the long-term mea-
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surement, the mean deviation of the 350-600 nm band is 4. 996% , and the mean deviation of the 600-
2 500 nm band is 2. 104% . The standard whiteboard method is reasonable and feasible for measuring the
surface reflectance, and the figure of reflectance is continuous and smooth, and it has less fluctuation. The
accuracy of reflectance can be improved by regularly cleaning the standard whiteboard. The short-term
measurement of the irradiance method is similar to that of the standard whiteboard method ; the mean devi-
ation of the 350-1 900 nm band is 0.236%, and the mean deviation of the 1 900-2 500 nm band is
0.443%. For the long-term measurement, the overall drift of the reflectance is small, with an average
drift of 0. 735%. However, there is a disadvantage of large local noise in the reflectance curve. The two
methods can be combined to obtain accurate surface reflectance data.

Key words: standard whiteboard method; irradiance method; surface reflectance; automatic observation

system; field calibration
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Fig.2 Pictures of automatic surface reflectance monitor Operating environment tem-
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Fig. 10 Relative uncertainty of spectral measurement module

®3 BEREZRSEENRBIABEE

Tab. 3 Uncertainty of the coefficient of irradiance method

Relative uncertainty of reflectance of whiteboard 1.029%

Lambert correction of whiteboard <20. 005
Relative uncertainty of radiance measurement  <<0.5%

Relative uncertainty of irradiance measurement <<0.5%

Composite relative uncertainty <1.345%
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Fig. 11 Measured reflectance of field by whiteboard method
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Fig. 13 Measured reflectance of field by irradiance method
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Fig. 15 Measured reflectance of field by whiteboard method Fig. 16 Difference comparison of surface reflectance
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Fig. 17 Measured reflectance of field by irradiance method Fig. 18 Difference comparison of surface reflectance
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