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On-Orbit Radiometric Calibration Based on Gray-Scale Tarps

Xu Weiwei Zhang Liming Yang Benyong Qiao Yanli
(Key Laboratory of Optical Calibration and Characterization , Anhui Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences s Hefei, Anhui 230031, China)

Abstract Radiometric calibration in-flight is one of critical techniques for information quantification of optical
remote sensing. With the development of quantitative application of high spatial resolution satellite optical sensors,
required precision on absolute radiometric calibration is asked higher and higher. A calibration method based on gray-
scale tarps is presented. The measured ratio of diffusion to global irradiance substitutes the aerosol scatter computed
by radiance transfer code. Besides high reflectance tarps are deployed to improve the accuracy of on-orbit radiometric
calibration. Preliminary results show that in-flight absolute radiometric calibration using gray-scale tarps for high
spatial resolution satellite sensors less depends on model assumption and could achieve high precision calibration at full
dynamic range. The uncertainty is less than 4% and this approach can also satisfy the application demand to the
complex environment.

Key words remote sensing; gray-scale tarps; radiometric calibration; diffuse-to-global ratio; high-spatial-resolution sensor
OCIS codes 120.0280; 280.4788; 010.0280

[2.37]
[1]
[1~7]
b b
, N o
: 2011-07-18; : 2011-09-30
(CX]JJ-11-S105) (083AG11144)
(1983—), s o
E-mail: taiyu5555532(@ gmail. com

(1958—), s ) .

E-mail: Imzhang@aiofm. ac. cn

0212007-1



Slater ¥ (
).
. Thome!’
, 1.7%
) ,
( ) ,
8%,
sl 2009
(CBERS-02B)
2
.
:2)
’ ;3) -

sun

7} ~_

( 1
Fig. 1 Schematic diagram of interaction among sun,
target and sensor
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Fig. 2 Reflectance of radiometric tarps
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Fig. 3 Spectral ratio of diffuse to global irradiance
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Fig. 4 Image and relationship plot. (a) Image of multi-gray-scale tarps; (b) relation of sensor’s response and refletance

1

Table 1 Uncertainty analysis

Uncertainty sources Uncertainty contribution /%

Diffuser panel calibration 2
Reflectance of tarps measurement -
Field measurement error 5
) ) Block error 2.5
Diffuse-to-global ratio measurement - - - - -

Non-uniformity of sky diffuse irradiance 1.5

Atmospheric optical depth 1
Transmission calculation 0.5
Solar and satellite geometrical factor 0.1
3.8

Total uncertainty
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