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Abstract; Aiming at the demand of high-precision space-based optical quantitative remote sensing, a
self-calibrated spectral radiance standard source which employs Digital Micromirror Device (DMD)
was developed. The light source has two working modes. In narrow-band mode, it is calibrated by
CAS spectroradiometer and Gershun radiometer. In broad-band mode, it is used for calibration of the
spectral radiance responsivity of ground-based or space-based remote sensing instruments. An spectral
radiance standard source comprised by spectral irradiance standard lamp and Spectralon standard
plaques was adopted to calibrate CAS spectroradiometer, which was used to measure the spectral radi-
ance of the self-calibrated source. Meanwhile a Gershun radiometer calibrated by a standard detector
was used to measure the self-calibrated source, thus the spectral radiance of the source was achieved

by iteration. The measurement results of the two calibration methods are coincident within the meas-
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urement uncertainty range. The uncertainty analysis shows that the uncertainties of the spectral radi-

ance based on standard source calibration and based on standard detector calibration are 1. 41% ~

2.09% and 1.28% ~1.61% respectively. The results of the experiments and the uncertainty analysis

indicate that the self-calibrated spectral radiance standard source can meet the requirement of the

space-based optical quantitative remote sensing.
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Fig. 1  Structure diagram of self-calibrated standard source
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spectroradiometer
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Tab.1 Uncertainty of Gershun radiometer
. Uncertainty
Uncertainty sources
(k=1)

Spectral power responsivity of NIST Si
1%~0.2%

detector

Long term stability and reading of NIST Si

0.3%
detector
The diameters and the distance of Gershun
0.5%

radiometer apertures

Combined standard uncertainty 1.16%~0.62%
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Tab. 2 Uncertainty of CAS spectroradiometer

Uncertainty
(k=1)

Uncertainty sources

Spectral irradiance for 1 000 W spectral
o L7% ~0.7%
irradiance standard FEL lamp

Hemispherical reflectance of Spectralon

1%
plaque
Reading of CAS spectroradiometer 0.5%
Narrow band to broad band algorithm 0.5%

2.09%~1.41%

Combined standard uncertainty

% 3 Gershun BT 5 CAS RiLEHITHERIRERHEE
Tab.3 Combined standard uncertainty of Gershun

radiometer and CAS spectroradometer

Uncertainty
(k=D
1.16%~0.62%
2.09%~1.41%
2.39%~1.54%

Uncertainty sources

Gershun radiometer
CAS spectroradometer

Combined standard uncertainty
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Tab. 4 Uncertainty of relative spectral radiance of CAS

spectroradiometer
. Uncertainty
Uncertainty sources
(k=1)
Relative spectral irradiance for 1 000 W o

0.5

spectral irradiance standard FEL lamp

Relative hemispherical reflectance of
0.6%

spectralon plaque

Reading of CAS spectroradiometer 0.4%
Narrow band to broad band algorithm 0.5%
Combined standard uncertainty 1.01%

x5 ETHARNBHNREERESHREE
Tab.5 Uncertainty of spectral radiance based on

standar ddetector

Uncertainty
(k=1
Uncertainty of Gershun radiometer 1.16%~0.62%
N 0.48%

Uncertainty of relative spectral radiance of

Uncertainty sources

' 1.01%
CAS spectroradiometer

Combined standard uncertainty 1.61%~1.28%
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