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Validation of Surface Reflectance Product of KOMPSAT-3A
Image Data Using RadCalNet Data
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Abstract: KOMPSAT-3A images have been used in various kinds of applications, since its launch in
2015. However, there were limits to scientific analysis and application extensions of these data, such as
vegetation index estimation, because no tool was developed to obtain the surface reflectance required
for analysis of the actual land environment. The surface reflectance is a product of performing an absolute
atmospheric correction or calibration. The objective of this study is to quantitatively verify the accuracy
of top-of-atmosphere reflectance and surface reflectance of KOMPSAT-3A images produced from the
OTB open-source extension program, performing the cross-validation with those provided by a site
measurement data of RadCalNet, an international Calibration/Validation (Cal/Val) portal. Besides,
surface reflectance was obtained from Landsat-8 OLI images in the same site and applied together to
the cross-validation process. According to the experiment, it is proven that the top-of-atmosphere
reflectance of KOMPSAT-3A images differs by up to + 0.02 in the range of 0.00 to 1.00 compared to
the mean value of the RadCalNet data corresponding to the same spectral band. Surface reflectance in
KOMPSAT-3A images also showed a high degree of consistency with RadCalNet data representing the
difference of 0.02 to 0.04. These results are expected to be applicable to generate the value-added products
of KOMPSAT-3A images as analysis ready data (ARD). The tools applied in this study and the research
scheme can be extended as the new implementation of each sensor model to new types of multispectral
images of compact advanced satellites (CAS) for land, agriculture, and forestry and the verification
method, respectively.
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Table 1. High resolution multi-spectral images (spatial resolution < 3 m)

Satellite Sensor No. of Bands Spatial Resolution [m] Launch Year Operator
WorldView-4 MS 4 1.24 2017
WorldView-3 MS 8 1.24 2014 Maxar (ex Digital Globe)
WorldView-2 MS 8 1.84 2009
CartoSat-2F HRMX 4 2.00 2018
CartoSat-2D HRMX 4 2.00 2017 Indian Space Research
CartoSat-2E HRMX 4 2.00 2017 Organisation (ISRO)
CartoSat-2C HRMX 4 2.00 2016
KOMPSAT-3A | AEISS-AMS 4 220 2015 Korea Aerospace Research
KOMPSAT-3 MS 4 2.80 2012 Institute (KARTI)
Pleiades 1B 4 2.80 2013 i
Pleiades 1A MS SHiRl 4 2.80 2012 TS};ZESSSELS F(rillt\rl%go)r
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Cross Validation and Quantitative Result

Fig. 1. Work flow in this study.
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Fig. 2. In situ TOC measured and and TOA data sets computed during every 30 minute from 17:00 UTC at the
RadCalNet RVUS site: (a) TOC reflectance, (b) uncertainty of TOC reflectance, (c) TOA reflectance, and (d)
uncertainty of TOA reflectance. Note: k zone is error-free data.
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Fig. 3. Test area of validation for TOC reflectance of KOMPSAT-3A. Point R and A mean RadCalNet site named
RVUS and AERONET measurement station, respectively. (a) RGB composite image, (b) RGB
composite image using TOA reflectance, and (c) RGB composite image using TOC reflectance using

OTB extension for KOMPSAT-3A.
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Table 2. Parameters producing TOC reflectance: (a) OTB-based SW of Hansung Univ., (b) QGIS, and (c) ENVI FLAASH
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Fig. 4. Validation result for TOA reflectance with RadCalNet RVUS data: (a) Reflectance scale in [0.0, 1.0] and (b)
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