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Multispectral imager vicarious radiometric calibration
based on gray-scale tarps

CHEN Hongyao', LI Shengli’, SI Xiaolong', LI Jing’, XU Weiwei', WANG Jixiang',

YANG Junfeng’, ZHANG Liming', SHEN Zhengguo'

1. Key Laboratory of Optical Calibration and Characterization Anhui Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Hefei 23003 1,China;
2. Xi’an Research Institute of Surveying and Mapping, Xi’an 710054, China

Abstract: In-flight absolute radiometric calibration is one of the critical techniques for quantitative remote sensing. High spatial
resolution remote sensor based on large area of gray-scale tarps vicarious calibration method relies on traps BRDF, diffuse global
ratio and atmospheric optical thickness measurement, the calibration approach could isolated the DN signal created by the traps
from the response produced by background radiance sources, which simplify the calibration process and eliminating the assump-
tion of aerosol scattering. Uncertainty analysis showed that the calibration uncertainty is 4.7% at present, and could improve to
3%—4% in the near future. We describe the rationale, methods, and results of a large area gray-scale tarps based vicarious cali-
bration campaign that was conducted between July and August, 2011. Through regression analysis of the observed values of the
target and total irradiance of the two days, initially to determine the performance of band 3 might changed.

Key words: radiometric calibration, quantitative remote sensing, high spatial resolution remote sensor, atmospheric optical
thickness, remote sensing, Mapping Satellite-1
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The image acquired by Mapping Satellite-1 for the city of Changchun, Jilin
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The Mapping Satellite-1 is the first stereo mapping satellite of China. The cover shows the data captured by this Satellite for the city of
Changchun, Jilin province, northern China. The left side is a multispectral image that consists of red, green, blue, and near infrared bands
at 10 m resolution. The middle is panchromatic image with 2 m resolution, and the right shows the fusion image. These data are important
for three dimensional topography and landform surveying and high precision mapping, object interpretation and editing, resources
investigation and remote sensing quantitative analysis. They are also expected to play a significant role in national land surveying and
mapping, city planning, agriculture and forests survey, land usage investigation, water reservation and electric power, transportation,
disaster forecast and mineral resources analysis.
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