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Satellite Program in KARI

CEOS WGCV-34 (2016) Korea Aerospace Research Institute (KARI) -2-
Satellite data Calibration and Validation team (SCV)




CEOS WGCV-41 (2016)

Space Program in Korea

E A KOKMPSAT-5
GEO-KOMPSAT-28 o0 o i 2013
GEO-KOMPSAT-2A 20177  *® STSAT-3
CAS100-1 = 2015
*  KOWPSAT-3A
Now
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I 1999(retired)

KOMPSAT-1

KARI Operating Satellite

KOMPSAT-3A
2015

KOMPSAT-2

—
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. EO6.6m EO 0.55m (IR)
Low
Earth
Orbit
—
N
O
N
1 Geo | 2010
Stat. —« , MI 1km(5ch) %
GOCI 500m(8ch)

2020
EO 0.5m

KOMPSAT-6

2020
SAR 0.5m

2019, 2020
EO 0.5m

" Geo-KOM.AB
2018, 2019
Meteo. 1km(16ch)
Ocean 250m(13ch)

Environ. 7.5km
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Cal/Vval team in KARI

@ Calibration/Validation/Evaluation collaboration including information related to Image

Data Processing and Quality

NSOAC Satellite Lunar exploration || Launch Vehicle Aircraft
I I I I
Cal/Val & Develop Image Data Support Control Sat.
Data Quality Ground System Receiving & Application (KOMPSAT
Processing & User COMS)

® National Satellite Operation and Application Center in KARI (NSOAC)

CEOS WGCV-41 (2016) Korea Aerospace Research Institute (KARI)
Satellite data Calibration and Validation team (SCV)




Cal/Val team in KARI

Cal/Vval

Image Quality Control

Characterization
Calibration & Validation
Image data Restoration

Image data Quality Monitoring /
Improvement

KOMPSAT-2, 3, 3A, 5

IQ (Image data Quality)
QR (Quality Report)

GK2, CAS, KOMPSAT-6, 7

Image data Quality Enhancement

Cal/Val site: Develop/Monitoring
Cal/Val S/W, Equip.: Develop

Meeting with Users Group

Abs.Radio.Cal. (3,3A,7,CAS,GK2)

CEOS WGCV IVOS/SAR

SAR Processor & Product
Processor: Develop

CEOS WGCV-41 (2016)
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Cal/Val Preparation for EO
(KOMPSAT-3, 3A, 7, CAS)

< Cal/Val Preparation for SAR (KOMPSAT-6) >
Please see the next presentation at CEOS WGCV SAR Workshop.
“KOMPSAT-6 Mission and External Calibration System Design” by Dochul Yang

CEOS WGCV-41 (2016) Korea Aerospace Research Institute (KARI)
Satellite data Calibration and Validation team (SCV)




Cal/val Work Flow in KARI

< Pre-Launch >ie Post-Launch :
e LEOP si¢ Life-Time
IAC :
i[> (In-Orbit Activation & Check) —»|  Performance
l : monitoring
OrGroind Characterization J,
Verification & l i | Re-Characterization
Characterization - Re-Calibration
Calibration / Validation

Initial values
define

Restoration in IRPE Performance

validation

Performance Validation

\ 4

Update values and parameters of Satellite,

CEOS WGCV-41 (2016)

Camera and Image data Product Processor

Korea Aerospace Research Institute (KARI)
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Cal/Val Flow after Launch (EO, IR)

* Dynamic range, PAN selection
* Noise (Random, Periodic, Non-Linearity)

Characterization . MTE. SNR. GSD
» Geo-accuracy
\1' Satellite
&
 Decide TDI Gain, Equalization (Vp, HF NUC) Sensor
Cal/Val - OD, POD, AOCS on-orbit Cal.+PAD

- PSF, MTF

 Equalization (LF NUC, Butting zone, Uniformity)
* Reduce Noise, MTFC

Restoration « Registration, Planimetric accuracy

» Geo-accuracy with IRPE

* DN to Radiance

* Linear Stretch

Enhancement  Fusion (PAN Sharpening) User
» User’s Application
CEOUS WGCV-4T (Z016] Korea Aerospace Research Institute (KARI)

Satellite data Calibration and Validation team (SCV)



I KOMPSAT-3 Cal/Val work Flow in LEOP Example)

Start Dynsmic ) TDI set ( Imaging Sea at
l range (Secondary) \Night & Night Sky (2012.1'29)
| |
1 '
l l Initial Check
Choose PAN (,,Tn Dieet [Sg] Darksignal Dark pixel with PRNU+DSNU Check SRR uf";‘:‘;y Check Noise
PRI or RED s 4y ) Noise corraction PR&\(J‘:DLSSDNU Nelson Corr. Overlap zone (RNUC) (Pattern) .
l 1
e e S e -*---—--——-——---——-——-I :~~»~-~—~~-A~.. > 5 1imes (THC) ;
| - ) | ) .
] 0D & POD [ Time Sync Initial Chack : | . | Focusing Measuring
Stal't * (& 00D) batween GPS Pointing & AOCS an- 1 Check TDI ; initial Check 2 vakie: 1o RER Check De~
@ IAC & UTC Uosation orbit Cal | | Yaw Steering | | MTF (PAN) (Acrods) compression
| \ |
{ T 0000000909090 e A | ; '
| | |
| RT&RC Check | | 3 X! : >
| KPADS Check TDI ! Check Check GSD Getting
: p°'""'?9 & | (PAD) Line rate | MTF Getting EFL M2 " MET st
: : Location i |
[ ] :
Phase | | | L e S [
------------ L R b L L L L L L Ll L L L L L L e L e L L L L Ll vttt AL L L L L DL LA S L Ll S L L LD Rl Ll bl b b b b b bt C
Phase Il | | i | o Y - E -
P LOS/L | | @store Noise
| ] o S Registration |« Overt | ("] imaging mode =), PSF o MIFC | —of i RNUC &
i E distortion Rpeanon ;gn :p E N maging m —‘],/" Along+Across MTF at IRPE (Pauemb
I | |
! & | |
i ’ : \ i L
[ | ] ﬁm
ol Check ! I Seasora Check
o Location Planimetric | Location i map SIW in Radiomelric Restore
L BccuUracy accuracy Ora!ho-lmlgo H accuracy ' ICPS Cal Chaeck SNR Overlap zone | Rendom
o ] Normal | | @ Normal
: e e R e S S e | [
= Think line box: Checking K3 Spec. value = Black box: Radiometric Cal/Val
= Blue painted box: Final Cal/Val work = Green box: Spatial Cal/Val
= Gray painted box: @ IAC & @ Normal =  Blue box: Geometric Cal/Val
CEOS WGCV-41 (2016) Korea Aerospace Research Institute (KARI)
Satellite data Calibration and Validation team (SCV)
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KOMPSAT Cal/Vval T
| Target [ Colvalparameter | site |

Night Lamp [ MTF, PSF Portable
Star MTF, PSF Night
Tarp Linearity, Radiometric Portable

Pointing & Location accuracy
GCP DB | KPADS, AOCS, Registration Korea, Mongol
Mapping quality
Pointing & Location accuracy Korea, Mongol,
WIAP eeiE KPADS, AOCS, Registration Worldwide
Spectro-radiometer
Sun-photometer
Radiometric | Multi-Filter Rotating Shadow band Portabl
equipment |Radiometer ortable
Ultraviolet Multi-Filter Radiometer
Temperature measurement
equipments

Geometric | GPS instrument
. : Portable

equipment | Tota| station

arget, Equipment
| Torget | CalvalParameter | site ]

Imatest (MTF)

ENVI, ERDAS (Remote Sensing S/W)

CEOS WGCV-41 (2016

MODTRAN (Atmospheric simulation) Commercial
S/W STK (Imaging Planning)
Matlab, Visual Studio
(Developing Tool)
Cal/Val SW Develop
MTF Measurement SW Develop
Geometric Cal/Val site, Ortho image
GRDB Develop
MS SQL DBMS & Server+RAID
Radiance [Radiance map in Worldwide
Map in Develop
Worldwide |Radiance prediction S/W for ICPS

Korea Aerospace Research Institute (KARI)
Satellite data Calibration and Validation team (SCV)




Cal/Val site for Geometric
Geometric Cal/Val Site

" Level 0 site

" Geometric Calibration : Detector & Band distortion, Alignment, AOCS absolute
calibration, Mapping accuracy e

" Accuracy<3~10cm, Mongolia, GoHeung, KimJe, SeoSan in Korea

" Level 1 site
" Geometric validation : Location accuracy, Pointing accuracy
|

Accuracy<5m, Worldwide area : 50 sites
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GRDB (Cal/Val Ground Reference DB)
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@ 00 Geometric cal/val site A Radiometric cal/val site @ Spatial cal/val site
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KOMPSAT Cal/Val S/IW

Cal/Val S/W

[]
Ground Reference DB
[ ]
Cal/Val Image Plan
- ) ICMPS
E/lat;\I Plrocessmg icPS | | orer——
Image plan, Orbit propagation 1 »
m odute . . .m=£p'“5mmﬂ. — | CV_Catalog : Select of valild Image based on Catalog DB
Characterization CV_GIS : CaljVal product ganeration
MPS | « LeveiOD : Detectot (mage :
Module — - LovelOD_ANC : Ancillary based on BMUCEY
- . . Mission fial :W:m;-»._nﬁcn
Calibration Module | - fie opo fii s 7
u 9 o
Validation Module
. ic: NUC, RNUC etc: :
Mission plan Command plan smu u;S! Matilx, M‘I’FMKgm! Qemt'bnm
SOEPIBTILE e PV N ron ‘ Mmmwmlmnpqmm
bIs
X-Band, $-8and data CCSO5 |
- Output : LevelOF, *~—— | -Radiometric : Nolse-Measurement, SNR-Measurement etc.
Ganeration of PAD wiith POD,PAD raw
+ Output : PAD ° + Value-added data : Pan-thatpened Drtho-Image etc.
DPS
LevelQF process
- Output : Level 1R/1G <
CEOS WGCV-41 (2016) Korea Aerospace Research Institute (KARI)
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KOMPSAT Cal/Va

Characterization Module

SIW
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Image Data Quality Control
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Product Quality Checking for Users
during Normal period

QR (Quality Report) for KOMPSAT-3 Image Data

QR No. QR-K3-20130314-0001 .
User No. ] ** QR (Quality Report) is
Product ID K3_20130310175432_04341_19891327_L1R .

SIW Version PMS. V1.0.130306.001 the Internal report in | ——
Processing Date 2013-03-06 Processed B KARI, Gil-Dong Hon q

. v vy S KARI to monitor the

Constraint (TBR)
Anomalies Image (O~ Le\l\/nesl 2, @-Level 3) Check Comments KOMPSAT-3 Product
BTG RIN PAN | Level1 Level 2 Level 3 (lmage data) Quahty_

Dynamic range >1000 | 500-1000 <500
Saturation <1% 1-2% >2%
Abnormal Plxe! ) 310 510
(except Blooming)
E"?J(a:hzatlon: inter-Detector 20DN | 20~50DN | > 50DN
(NUC) - - . Isolated & Recurrent (TBR)

diagonal, horizontal, none isolated recurrent

vertical, First pixel noise noise Isolated Recurrent
:2:::" Center Pattern none 'S:;?;Zd rer(]:girsrznt Number 274 >=5

: Area of 1 part 100x100 100x100

Pixel burst 20DN | 20~50DN | > 50DN

(Port difference) DN difference 20~50 DN >50 DN
Compression noise none isolated recurrent

blocks blocks Level 1: Accepted
Registration (MS-MS) <05 | 05075 >0.75 Level 2: To be Proposed
- Level 3: Rejected
Registration (MS-PAN) <05 0.5-0.75 >0.75
Location accuracy <70m 70-150m > 150m X% Cloud, Water, .Snow area: _to be take
off for constraints: saturation,

Comments / Image chip compression, NUC and pattern noise
Review Date Reviewed By

Review Comments
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Monitoring of KOMPSAT-3 Product Quality

100.0% ~-r-rt-71-7-7-"-

Level 1
Level 2
Level 3

reTrTTT T T T AT Tt TIT T TT T TTT rT T

| BOT'STOZ
| B60'ST0Z
| B80'STOZ

| BS0'STOZ
' BY0'STOZ
' BE0'STOZ
' BC0'STOZ
' BT0'STOZ
BCTYvIoC
 BITYIOZ
BOT ¥1T0Z
607 T0Z
B80'7T0Z
B/0'¥7T0Z
90 T0Z
RS0 T0Z
' BYOYTOZ
BEOYTOZ

BC0'¥T0Z
f EAIR AN
BCTET0C
 BITET0Z
BOT'ETOZ
| B60'€T0C
' B80'€T0Z
| BL0'€T0T
' B90°€T0Z
' BSO'ET0T
' BY0'€T0C

90.0%
80.0% -

10.0% —+ -
0.0%

e Reducing the Noise from Feb. 2015 after applying the additional Cal/Val

e But, Compression noise is still high.

v' Because User(reseller) can choose the Compression ratio and still use ‘5.5’ for MS image

data.
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KOMPSAT-3
(70cm)

KOMPSAT-3
(50cm)

CEOS WGCV-41 (2016)

Enhancement: K3 Digital Zooming
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KARI in CEOS WGCV

CEOS WGCV IVOS #22, #23, QA4EO 2009

CEOS WGCV IVOS #26, 2014.06.04~06, CalTech, Pasadena in California (4 presentations)
CEOS WGCV #38, 2014.09.30~10.3, NOAA, College Park in Maryland (2 presentations)
CEOS WGCV IVOS #27, 2015.11.18~20, ONERA, France (2 presentations)

CEOS WGCV SAR Workshop 2015, 2015.10.27~29, Geneva, Swiss, (1 presentation)

ey
CEOS WGCY 1ygs.37 Meeting

Nov 18-20,2015

WGCV #38

;ltOTK*“ Qliili:i]i - o

IVOS #27

CEOS WGCV-41 (2016) Korea Aerospace Research Institute (KARI) -21-
Satellite data Calibration and Validation team (SCV)




