Korean Journal of Remote Sensing, Vol.38, No.5-1, 2022, pp.485~496 ISSN 1225-6161 ( Print )
https://doi.org/10.7780/kjrs.2022.38.5.1.4 ISSN 2287-9307 (Online)

RapidEye @/$HH o] X[EYAIE A4S 3
OTB Extension {1} FA: AF MY

=
AHE" - o714 B

An Implementation of the OTB Extension to Produce RapidEye
Surface Reflectance and Its Accuracy Validation Experiment

Kwangseob Kim ®" - Kiwon Lee ®?'

Abstract: This study is for the software implementation to generate atmospheric and surface reflectance
products from RapidEye satellite imagery. The software is an extension based on Orfeo Toolbox (OTB)
and an open-source remote sensing software including calibration modules which use an absolute
atmospheric correction algorithm. In order to verify the performance of the program, the accuracy of the
product was validated by a test image on the Radiometric Calibration Network (RadCalNet) site. In
addition, the accuracy of the surface reflectance product generated from the KOMPSAT-3A image, the
surface reflectance of Landsat Analysis Ready Data (ARD) of the same site, and near acquisition date
were compared with RapidEye-based one. At the same time, a comparative study was carried out with
the processing results using QUick Atmospheric Correction (QUAC) and Fast Line-of-sight Atmospheric
Analysis of Spectral Hypercubes (FLAASH) tool supported by a commercial tool for the same image.
Similar to the KOMPSAT-3A-based surface reflectance product, the results obtained from RapidEye
Extension showed accuracy of agreement level within 5%, compared with RadCalNet data. They also
showed better accuracy in all band images than the results using QUAC or FLAASH tool. As the
importance of the Red-Edge band in agriculture, forests, and the environment applications is being
emphasized, it is expected that the utilization of the surface reflectance products of RapidEye images
produced using this program will also increase.
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Fig. 1. Relative spectral response of RapidEye (Planet Surface Reflectance Version 2.0).
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Table 1. RadCalNet data and satellite data for accuracy validation

RadCalNet
. . Location Pressure | Water vapor 0, AOD
Site R el Date Time (Lat, Long) (mb) (g/cm) (Dobsons) | (at 550 nm)
) ) 40.8514,
Baotou of China 288 2016.10.31 | 06:00 109.6291 872 0.7847 280 0.299
Remote Sensing Data
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Satellite Day of year Date Time pplied wavelength (nm)
Blue Green Red RE NIR
KOMPSAT-3A 288 2016.10.31. | 06:00 450-510 530-580 630-690 - 770-900
RapidEye 288 2016.10.31 | 04:07 450-510 520-590 630-680 690-730 760-850
Landsat-8 287 2016.10.30 | 03:24 450-510 530-590 640-670 - 850-880
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Fig. 4. Reflectance uncertainty data of the RadCalNet BTCN site on the RapidEye imagery
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Table 2. Parameters of KOMPSAT-3A and RapidEye for surface reflectance generation process

Parameter KOMPSAT-3A RapidEye

B 200198, G- 1875.46 B: 1997.8, G: 1863.5,

Solar irradiance (W m?2 - pm™) B n ATh. 1A 2 R: 15604,
R: 1525.52, NIR: 1027.38 RE: 1395.0, NIR: 1124.4

Satellite azimuth angle (o) 261.77 280.00
Satellite elevation angle (0) 64.87 83.95
Sun azimuth angle (0) 204.19 174.49
Sun elevation angle (o) 31.81 34.96
o850 om ¥ 919] BEPAE 22 SIS ) AB]  WALESH A ENALE Y HeE P HE AR
Hgol o) 2A7 gl AR e, o4 AEH= Seale Factor 2H(+0.01) 2-§0] AR5},
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Fig. 5. RGB composite images of TOA/TOC reflectance of RapidEye and KOMPSAT-3A images around the RadCalNet-
BTCN site: (a) RapidEye image without atmospheric correction, (b) RapidEye-based TOA reflectance, (c)
RapidEye-based TOC reflectance, (d) KOMPSAT-3A image without atmospheric correction, (€) KOMPSAT-3A
TOA reflectance, and (f) KOMPSAT-3A TOC reflectance.
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