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Abstract: Optical satellite is an important means to obtain remote sensing data by earth observation, and radiation calibration is an
important guarantee for quantitative remote sensing. As the satellite sensor is subject to mechanical vibration and acceleration shock during
transportation and launch, also taking into account of the aging of optoelectronic devices during long-term on-orbit operation, the radiation
performance of the sensor is inevitably affected. As such, the on-orbit radiation calibration is needed to correct the sensor radiation
performance. On-orbit calibration is a very important on-orbit calibration method that uses on-satellite calibration devices to measure the
radiometric calibration data after the satellite launch. The on-satellite calibrators include calibration lamps, Solar Diffusers (SD) and lunar
calibrators, etc. The relative radiometric calibration is used to reduce or eliminate the image high frequency vertical fringe and stripe noise,
which are caused by the response difference between detection elements. This process is the premise and foundation of the quantitative
application of remote sensing image. In the background of the national major project of global cartography, in order to explore the
application potential of relative radiometric calibration for the deployable solar diffuse reflector similar to the Jilin-1 GP satellite, a relative
radiometric calibration method based on the solar diffuser is proposed in this paper, which is in order to solve the shortcomings of
conventional relative radiometric calibration methods. The method overcomes the dependence of relative radiometric calibration on the
accumulation and the uniform consistency of features in the data by imaging through the closing process of the solar diffuse reflector. The
solar diffuser is driven by the satellite mechanical structure to close up and adjusts the solar incident energy at the entrance pupil of sensor,
by this way acquiring the onboard calibration image. The calibration image covers the whole gray dynamic range of the sensor. Then, the
relative radiation calibration coefficients are solved by histogram matching algorithm. In order to verify the method proposed in this paper,
the calibration experiment is carried out with the sensor of multispectral spectrometer on JL-1 GP satellite. The correction effect of
calibration coefficients on original images are tested and the accuracy of relative radiation calibration is quantitatively analyzed by using
non-uniformity. The experimental results show that the calibration coefficients could effectively eliminate the vertical high-frequency fringe
and strip noise of the panchromatic and multispectral original image of the ground object. The results of quantitative analysis show that the
method proposed in this paper could achieve a good correction effect in the whole dynamic range of sensor’ s grayscale, and the relative
radiometric calibration accuracy of each band is better than 2%, which fulfills the demand for high-quality remote sensing image
applications. On-orbit experiments fully demonstrate that the radiometric calibration method proposed in this paper can complete the
calibration task using one solar diffuse reflector closing action, and the proposed method could effectively overcome the dependence of
relative radiometric calibration on data accumulation and the uniform consistency of features in the data, which provides a reliable guarantee
for quantitative remote sensing applications during the satellite’ s on-orbit operation.

Key words: deployable solar diffuser, onboard relative radiation calibration, histogram matching, multispectral spectrometer, JL-1 satellite
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