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ReSACReSACProfileProfile
►► Remote Sensing Application Center Remote Sensing Application Center –– ReSACReSAC

Established in 1998 with the support of FAO/UNEstablished in 1998 with the support of FAO/UN
R&D structure of R&D structure of Agency for Sustainable Development andAgency for Sustainable Development and
EurointegrationEurointegration–– ASDEASDE

►► ASDE signed a collaboration agreement with the ASDE signed a collaboration agreement with the DG JRCDG JRCin 2007in 2007
►► Observed member of EARSC since 2005Observed member of EARSC since 2005

Main ObjectivesMain Objectives
►► to to introduce RS&GISintroduce RS&GIStoto

agricultural and environmental management,agricultural and environmental management,
land cover/land use,land cover/land use,
soil and forest inventory,soil and forest inventory,
water resources,water resources,
environmental hazards,environmental hazards,
disaster managementdisaster management,, andand
urban planningurban planning

►► toto facilitatefacilitatelocal, national and international authorities, as well as privalocal, national and international authorities, as well as private te 
enterprisesenterprises

►► coco--operation & participation in regional andoperation & participation in regional and
international international projectsprojects

www.resac-bg.org
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EO Data Spec in EO Data Spec in CwRSCwRS
►► RS data is integrated in a series of EC programmes RS data is integrated in a series of EC programmes 

CwRSCwRS–– identify irregularities in agricultural subsidy claims identify irregularities in agricultural subsidy claims –– aerial aerial 
& satellite& satellite

►► VHR satellites accepted: QB, IK, EROS, SPOT5, F2VHR satellites accepted: QB, IK, EROS, SPOT5, F2
►► Other EO sensors introduction:Other EO sensors introduction:

High occupation of the primary satellitesHigh occupation of the primary satellites
First commercial VHR satellites already exceeded operational lifFirst commercial VHR satellites already exceeded operational lifee
New sensors available on the marketNew sensors available on the market

►► Required Geometric Accuracy for VHR SatellitesRequired Geometric Accuracy for VHR Satellites
Targeted Targeted orthoorthoimagery specification <2.5 m RMSEimagery specification <2.5 m RMSE1D  1D  (see Guidelines (see Guidelines 
for Best Practice and Quality Checking of Ortho Imagery, JRC for Best Practice and Quality Checking of Ortho Imagery, JRC 
IPSC/G03/P/SKA/ska D(2003)(2402) ) IPSC/G03/P/SKA/ska D(2003)(2402) ) 
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KOMPSatKOMPSat--2 Satellite2 Satellite
((Second Second KOreaKOreaMultiMulti--Purpose Purpose SATelliteSATellite))
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Owner:Owner: Korean Aerospace Research Institute (KARI), Korean Aerospace Research Institute (KARI), 
RoSKRoSK
Launch Date & Mission Life:Launch Date & Mission Life: 2828thth July 2006, 3 yrsJuly 2006, 3 yrs
Altitude:Altitude: 685 685 kmkm
Temporal ResolutionTemporal Resolution: : 28 days28 days, , 3 days 3 days ((3030°° roll)roll)
SensorSensor: Multi: Multi--Spectral Camera (MSC)Spectral Camera (MSC)
Swath Width:Swath Width: 15km@Nadir15km@Nadir
Tilt:Tilt: ±±3030°° RollRoll
Spectral Resolution:Spectral Resolution:
5 bands (1 PAN, 4 MS) 5 bands (1 PAN, 4 MS) 
450nm450nm÷÷900nm, 900nm, 
10 bits/pixel/band (16bit file delivery)10 bits/pixel/band (16bit file delivery)
Spatial Resolution:Spatial Resolution: 1m PAN, 4m MS (@Nadir)1m PAN, 4m MS (@Nadir)

KOMPSatKOMPSat--2 : Features Overview2 : Features Overview

Advantages:Advantages: Unprecedented coverage capacity Unprecedented coverage capacity –– up to 20 min/orbitup to 20 min/orbit
Distributors:Distributors: Korea Aerospace Industry, SPOT ImageKorea Aerospace Industry, SPOT Image
OrganisationOrganisation:: antenna at antenna at SvalbardSvalbard(Norway) (Norway) –– dwnlddwnld< 1h, flexible < 1h, flexible 
planning (planning (upldupldat each orbit cycle); image processing at each orbit cycle); image processing SPOTimgSPOTimg, Toulouse, Toulouse
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BG KompsatBG Kompsat--2 2 
Coverage Coverage 

20082008

Total

Coverage <10%CC
~1/3 of the territory of the contry
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►► Product TypesProduct Types
B&W: 1mB&W: 1m
Color (4 bands): 1mColor (4 bands): 1m
MS (B,G,R,NIR): 4mMS (B,G,R,NIR): 4m

►► Processing LevelsProcessing Levels
L1A/L1R L1A/L1R -- basic radiometric basic radiometric 
normalization fornormalization fordetectorsdetectors’’ calibrationcalibration
(done on board MSC using Non(done on board MSC using Non--
Uniformity Correction), optionally Uniformity Correction), optionally 
MTFCMTFC
L1G L1G -- corrected for corrected for systematic systematic 
geometric geometric distortionsdistortions((due to the due to the 
sensor, the platform and the Earthsensor, the platform and the Earth’’ss
rotation and curvaturerotation and curvature), projected ), projected 
(default is UTM WGS84(default is UTM WGS84
OrthoOrtho

►► KOMPSAT FormatKOMPSAT Format
L1R L1R –– TIFFTIFF
L1G L1G –– GeoTIFFGeoTIFF
XML for metadataXML for metadata
RPC in TXT fileRPC in TXT file

KOMPSATKOMPSAT--2 Product2 Product
Collection and DistributionCollection and Distribution

Raw Data

L0

L1A

L1R

L1G
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Rational Function Modelling Rational Function Modelling 

►► RFMRFM
Alternative to the rigorous sensor Alternative to the rigorous sensor 
modellingmodelling

General transformation to describe General transformation to describe 
the relationship b/w image and the relationship b/w image and 
ground coordinatesground coordinates

Uses ratios of two polynomials (for Uses ratios of two polynomials (for 
row and for column estimates)row and for column estimates)

►► parameters stored in RPC file parameters stored in RPC file ––
derived from rigorous sensor model derived from rigorous sensor model 
with an with an approximate orientationapproximate orientation



Orthorectification of KOMPSat-2 Satellite Data 33--5 Dec. 20085 Dec. 2008

Created By: Created By:              99 of 26of 26 MARS PAC Annual conference 2008MARS PAC Annual conference 2008

Rational Polynomial CoefficientsRational Polynomial Coefficients
►► The 2D image space is expressed with a third order polynomial ofThe 2D image space is expressed with a third order polynomial ofthe the 

3D object space coordinates3D object space coordinates
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KOMPSatKOMPSat--2 Supported by 2 Supported by PCI PCI GeomaticsGeomatics

►► GeomaticaGeomatica’’ss OrthoEngineOrthoEngineaddadd--on moduleson modules
OKM OKM –– High Resolution Models High Resolution Models 

►► Rigorous models developed to compensate for distortions and Rigorous models developed to compensate for distortions and 
produce orthorectified highproduce orthorectified high--resolution satellite imagesresolution satellite images

OMR OMR –– Generic and RPC ModelsGeneric and RPC Models
►► Supports the use of RPC data distributed with imagery and Supports the use of RPC data distributed with imagery and 

direct automatic import  of the coefficients alleviating the needirect automatic import  of the coefficients alleviating the need d 
for numerous ground control pointsfor numerous ground control points

►► OKMOKM
Direct import of KompsatDirect import of Kompsat--2 Level 1R 1m PAN distributed 2 Level 1R 1m PAN distributed 
in Tiff formatin Tiff format

►► OMROMR
RPC RPC -- Direct import of KOMPSatDirect import of KOMPSat--2 MS and PMS data2 MS and PMS data
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PCI StepsPCI Steps
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PCI StepsPCI Steps
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PCI StepsPCI Steps
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PCI StepsPCI Steps
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PCI StepsPCI Steps
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Data Used for KOMPSatData Used for KOMPSat--2 2 
Orthorectification ExperimentsOrthorectification Experiments

►► Imagery: 1m PANImagery: 1m PAN--Sharpened KOMPSatSharpened KOMPSat--2 2 
G1 SceneG1 Scene

►► DEM: Reference3D: sp. resolution ~25mDEM: Reference3D: sp. resolution ~25m

►► GCPsGCPs: IKONOS : IKONOS orthophotosorthophotos

►► ICPsICPs: DGPS measurements: DGPS measurements
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KOMPSatKOMPSat--2 Scene: Acquisition Data2 Scene: Acquisition Data
►► AcquisitionAcquisition

Date: Date: 20020088--0055--2929
Time:Time:08:08:3030::3737.643673.643673

►► Processing: LProcessing: Level 1evel 1GG
►► Radiometric Resolution:Radiometric Resolution:1616--bit PANbit PAN
►► Dimensions: 19128x19500Dimensions: 19128x19500
►► Spatial Resolution: 1mSpatial Resolution: 1m
►► Viewing AnglesViewing Angles

AlongAlong--track:track: --0.6410.641
AcrossAcross--track:track: --5.3175.317

►► Satellite AnglesSatellite Angles
Incidence:Incidence: 83.95328683.953286
Azimuth:Azimuth: --19.12743419.127434

►► Satellite Altitude:Satellite Altitude:
701851.372526701851.372526mm

►► Projection: WGS84 UTM Zone 34NProjection: WGS84 UTM Zone 34N
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GCPsGCPsfm IKONOS fm IKONOS OrthophotoOrthophotoMapMap
►► GCPsGCPswere selected from were selected from 

VHR satellite VHR satellite orthophotoorthophoto
map:map:

3 3 IkonosIkonosscenes;scenes;
1m 1m colourcolour;;
Images acquisition: June 2005Images acquisition: June 2005
OrthorectifiedOrthorectifiedwith DGPS with DGPS poinspoins
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Elevation Reference Elevation Reference [1][1]
►► Reference3D SPOTIMAGEReference3D SPOTIMAGE

Pixel Size:Pixel Size: 25m25m

►► StatisticsStatistics
Min:Min: 516.00m516.00m

Max:Max: 2247.00m2247.00m

Mean:Mean: 951.35m951.35m
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Elevation Reference Elevation Reference [2][2]
►► Accuracy Claims:Accuracy Claims:

Abs Z accuracy 10 m (CL 90%) for slope Abs Z accuracy 10 m (CL 90%) for slope 
< 20 degrees,< 20 degrees,
2D accuracy 15 m2D accuracy 15 m

►► Accuracy Assessment:Accuracy Assessment:
For Z ~3.34m For Z ~3.34m 

3.613.615385382_912_91

8.838.835565562_872_87

3.493.495125122_862_86

1.461.465215212_832_83

1.551.55177517752_922_92

3.813.81180218022_842_84

3.123.128328322_822_82

2.582.585295292_812_81

1.591.595725722_1112_111

Z_DiscrepZ_DiscrepZ_Z_GGPSPSGPSGPS_ID_ID
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DGPS Measurements for ICsDGPS Measurements for ICs

0.0300.0300.0140.0140.0130.0132_912_91

0.0390.0390.0190.0190.0160.0162_862_86

0.0470.0470.0190.0190.0160.0162_872_87

0.0580.0580.0450.0450.0150.0152_822_82

0.0250.0250.0110.0110.0100.0102_832_83

0.0700.0700.0240.0240.0170.0172_812_81

0.0490.0490.0200.0200.0130.0132_922_92

0.0560.0560.0290.0290.0140.0142_842_84

0.0290.0290.0100.0100.0100.0102_1112_111

ACC_Z ACC_Z [m][m]ACC_Y ACC_Y [m][m]ACC_XACC_X[m][m]ID_GPSID_GPS
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Test DesignTest Design

Used GCPs
 Available
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Results & DiscussionResults & Discussion

►► Zero OrderZero Order
00÷÷4 4 GCPsGCPs

►► First OrderFirst Order
00÷÷15 15 GCPsGCPs

Zero OrderZero Order

4,934,934,164,162,652,6511

3,123,121,931,932,452,451212

3,113,112,102,102,302,301111

2,882,881,901,902,172,171313

2,792,791,931,932,022,021515

2,742,741,911,911,971,971414

3,053,051,921,922,382,381010

3,063,061,991,992,322,3299

2,982,981,871,872,332,3388

3,023,021,841,842,402,4077

3,563,562,072,072,892,8966

3,473,471,951,952,872,8755

4,124,122,142,143,523,5244

4,724,723,823,822,772,7733

5,155,154,284,282,872,8722

34.8434.8426.0126.0123.123.12200

RMS_XYRMS_XYRMS_YRMS_YRMS_XRMS_XGGCP#CP#

4,974,974,184,182,692,6911

------------------1111

------------------1212

------------------1313

------------------1515

------------------1414

------------------1010

------------------99

------------------88

------------------77

------------------77

------------------66

------------------55

5,495,494,014,013,743,7444

4,854,853,973,972,792,7933

4,834,834,114,112,552,5522

34.8434.8426.0126.0123.123.12200

RMS_XYRMS_XYRMS_YRMS_YRMS_XRMS_XGGCP#CP#

First OrderFirst Order
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Conclusions Conclusions [1][1]

►► The quality of The quality of orthoorthoproduct depends on:product depends on:
Positional accuracyPositional accuracyand and distributiondistributionof of GCPsGCPs
DEMDEM
Satellite model (RPC adjustment)Satellite model (RPC adjustment)

►► 0 order RFM 0 order RFM –– 2D shift only2D shift only
1 or 2 1 or 2 GCPsGCPs

►► 11stst order RFM order RFM –– potential for affine transformationpotential for affine transformation
Depends on Depends on GCPsGCPs# # -- at least 3 required for true affine transformationat least 3 required for true affine transformation
1 GCP 1 GCP –– translationtranslation
2 2 GCPsGCPs–– rotationrotation

►► Order usageOrder usage
0 order 0 order –– if if GCPsGCPsare not well distributed gives better resultsare not well distributed gives better results
11stst order order –– best except in the case best except in the case GCPsGCPsare not well distributedare not well distributed

►► RPC method advantage RPC method advantage –– use of few use of few GCPsGCPsthan in rigorous modellingthan in rigorous modelling
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ConclusionsConclusions
►► JRC spec require the JRC spec require the GCPsGCPs

to be to be 3x more accurate3x more accurate
than targeted than targeted orthoorthoaccacc

►► Promising initial resultsPromising initial results––
related to the related to the GCPsGCPsacc acc 
(even when acc is ~1m)(even when acc is ~1m)

►► Additional tests with more Additional tests with more 
accurate accurate GCPsGCPsneededneeded

►► ReSACReSACis collecting is collecting new new 
DGPSDGPSpoints with accuracy points with accuracy 
2020--30 cm30 cm
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Thank you Thank you 
for your attention !for your attention !

Remote Sensing Application Center Remote Sensing Application Center –– BulgariaBulgaria
Distributor of VHR sensorsDistributor of VHR sensors

www.resacwww.resac--bg.orgbg.org

KOMPSatKOMPSat--2 2 
–– the other 1m solutionthe other 1m solution
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