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Standardization of National Satellite Imagery through the
Development of a SAR-based K-ARD Module

=LA 1 2 &2 A 1.#
Shaetl ', HQM 2 USH?, 0153
RS KTHPAAYYSI HAX SN

*WAMXXE: seungkuk.lee@pknu.ac.kr

The Republic of Korea plans to develop and operate 18 national satellites by 2026 and up to 70 by
2030. In this context, standardizing imagery products from each satellite and providing Analysis
Ready Data (ARD) that can be used without additional preprocessing is essential. ARD enables
experienced users to minimize redundant preprocessing and allows non—experts to easily extract
physical properties such as surface reflectance and radar backscatter intensity from satellite

imagery.

To achieve this, the establishment of a Korean ARD (K-ARD) system is crucial. This system will
standardize spatial coverage, coordinate systems, grid frameworks, data formats, and product
quality levels, ensuring a structured approach to design, development, validation, and operation. K-
ARD targets both existing satellites, such as the KOMPSAT series, and upcoming low Earth orbit
satellites, aiming to meet the ARD specifications set by the Committee on Earth Observation
Satellites (CEOS). This will help reduce user costs and processing time, improve the accuracy of

results, and significantly enhance the usability of Korean satellite data.

For SAR data products, K-ARD will support the development of various standardized datasets,
including Normalized Radar Backscatter (NRB), Ocean Radar Backscatter (ORB), Polarimetric Radar
(POL), Interferometric Products (InSAR), and Geocoded Single-Look Complex (GSLC). All data
products will meet minimum performance requirements and, where possible, adhere to target
specifications. The system will be designed with scalability in mind, initially focusing on the Korean

Peninsula and later expanding to global coverage.

ALAE
This study was conducted with the support of the “Development of Application Support System for

Satellite Information Big Data(RS-2022-00165154)” of the Korea Aerospace Administration.
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Development of an Atmospheric Polarization Correction Model for
Medium to Low Resolution SAR

Hog v, ¥ o)5=

*WAMXXE: seungkuk.lee@pknu.ac.kr

This study proposes a correction model to compensate for delay effects caused by the atmosphere
and ionosphere in medium-to—low resolution SAR imagery. SAR images are susceptible to
geometric distortions due to variations in the refractive index of the atmosphere and ionosphere.
To address this, ERA5 (5th generation ECMWF reanalysis) atmospheric data and the Global
lonospheric Map (GIM) were utilized. Using C-band Sentinel-1A data and the SRTM DEM, the study
analyzed and corrected the effects of tropospheric delays and ionospheric electron density

variations.

The results showed that delays of up to 3.3 meters occurred over sea level, with the delay effect
decreasing as terrain elevation increased. Additionally, geometric distortion differences between
near-range and far-range were observed, depending on the incidence angle. The proposed
correction model enhances the geometric accuracy of SAR imagery, offering practical value for

various applications involving medium-to-low resolution SAR satellites.

AAL
This study was conducted with the support of the “Development of Application Support System for

Satellite Information Big Data(RS-2022-00165154)” of the Korea Aerospace Administration.
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Yu, J. W., Jung, J. H., Kang, K. H., Lee, Y. M., & Jung, H. S. (2024). GeoAl Dataset for Training a
Deep Learning—based GEMS Snow Detection Model.
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1. Jung, H.=S. (2010). Line—-of-sight (LOS) vector adjustment model for restitution of SPOT 4
imagery. St=EE5I3|X|, 28(2), 247-254.
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7| Aotz 2ot 55 X[H99| etd#et= M XA HHAIR HFEL ALK, S| J2IHE ol S E|f
A SH2 X7 2E AJARI0] BSOSt IS OX|2 AUCH 22 30 Hzt JZHENME 2 28,707 ke
L2 Ao Y5kt ZEMCH, SA0 MY TS5 111% 7t ¥ 8ol S0| S7I5tAUCHGrimes et al.).
O[z{gt tHsk= YLHIT Hal, SEZ2 HFEE Ha 52 SoiM FFPSESY ZoiEZa 247tA S
E7t S O|0{E # QUC. MSHQI AHEA 7|HORE= STSIL DIMSH AMHSIE HesHA EXIst
ZRot=Hl eHlZE A0 EOh FHotd ArsstE 24 Yol 2+EH0 = AF0ME Beld Y §
otLf2l Deeplab v3+ FYEREAS HEoIH Z7IE0t2 XFo AMYLES EFoIL, T7| AAE
Nag 8ol Ol HE WES ZUEHZ oA ottt H7XtEE= Landsat 8/9 g2l 50| 10%
Ofol2l Xt=E EEotACH, JUolid: 27 &= 7| ?loiM Pansharpening 7|B2=2 HMX{=|ot0] 15

LS MO SEXEE TYSIRAC. Deeplab v3+ RES MBI W5l AlY, XX,
|

2 S & 770 BEX L5 SHAE 2FoIAM. SSFOH0[E 75 MM NDVI, NDWI S 0{2 Index 2
HE HlE FdE F7h gE B2 #$8of0] 229 EYH FES ZotolilAt ol stsEE Zit =
H79| Deeplab v3+ 2= &80t EX| O 2R= 8 loU 7t & 0.8 £Z22 ZIPJt LI 7|1E
HAEA GYEF FTUA loU 0.9 0|9 2L K2 +XIE UEHXT, =7| SEAzE SoliM L2
2oz o2 SIENRE FIHCOE HEol0 A0 HEolH w2 +&2 RES 7|HY =+ AS AoH
ot olfd RRAS 8ot F7| AMAE BEAS Sl 55 XF adEs ZUHE, 7|F Hat gt Bt S

This research was supported by the Research Program "Study on remote sensing for quantitative
analysis of changes in the Arctic cryosphere (PE25040)" and "Satellite data Support for lcebreaking
Research Vessels (PE25825)" of the Korea Polar Research Institute of the Korea Institute of Ocean

Science and Technology.
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dominated by a doubling of vegetation in three decades. Sci Rep 14, 3120 (2024).
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2 Q4= Sentinel-1 #1d9 YAO0|Z 5= ol ¥ JZHE Hlst 4= oronu *EﬂOIH 71=9
Tistet xA 28 Ses SEHC=E EAMoliAt oIULt. Sentinel-1 TOPS REQ| 7HE &g, HHE
718t 2|E BX| § 1EstE MeX2| & MTY (8o T AlS7 sheElt A SHEUCH s
3 Q5o OJM[St Hal ZX|7t JtsSaHAMCE £t Chs MOt Hlo|EQt 7|AISE 7|8 MO Oj7fHs =3
7188 Soll 21X 54 Mo UEE =0|10Xt ofRALL OiX2C =, U-Net, AIAIE Hd & 2U3XIs
718k OI0IH X2| 7|=0| ofY 27, Lot T SN XrEEHRt HEEE A =RACE 012 7|&N
IE= ==8d He DLEHZS FIUX} s8dS HMHO=Z Mol dF 7|SHE 8 A9
ety 7|8E Zate Aoz J|miEC
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