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ReSACProfile

Remote Sensing Application CeatReSAC
Established in 1998 with the support of FAO/UN

R&D structure éfgency for Sustainable Development and
Eurointegration ASDE

ASDE signed al collaboeration agreement witlh@ R Cin 2007
Observed member of EARSC since 2005
Main Objectives

to introduce RS&GIE
agriculturalland environmental managem
land cover/land use,
solll and forest inventory,
Walter resources,
envirenmentalhezards,
disaster managenents and
urrban planning

tofacilitatdocal, national and international authorities, as well azpriva
enterprises

co-operation & participation in regional and
internationgurojects
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EO Data Spec IawWRS

RS data Is Integrated in a series of EC programimes

CwRS- identify irregularities in agricultural subsidy €laensl
& satellite

VIHR satellites accepted: OB, IK, EROS, SPOT5, F2

Other EO sensors intreduction:
High occupation of the primary satellites
First commercial VHR satellites already exceeded operaional [
New sensors available on the market

Requiredi Geometric Accuracy. fior VIHR Satellites

Targetedorthoimagery specification <2.5 m RMSEee Guidelines
fior Best Practice and Quality Checking of Ortho Imagery, JRC
IPSC/GO3/P/SKA/ska D(2003)(2402) )

Created By:
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KOMPSai2 : Features Overvie

anKer: Korean Aerospace Research Institute (KARI),
0

aunch Date & Mission Life: 28" July 2006, 3 yrs
Ititude: 685km

emporal Resolution: 28 days3 days(30° roll)
ensor: MultiSpectral Camera (MSC)

wath Width: 15km@Nadir
ilt: £30° Roll

Spectrall Resolution:
5 bands (1 PAN, 4 MS)
450nm-2900nm,

10/ bits/pixel/band (16bIt file delivery)
Spatial Resolution: 1m PAN, 4m MS (@Nadir)

Advantages: Unprecedented coverage capacup to 20 min/orbit
Distributors: Korea Aerospace Industry, SPOT Image

Organisation: antenna abvalbardNorway)- dwnld< 1h, flexible
planningWpldat each orbit cycle); image processR@liimg Toulouse




T

ec, 260

‘ ReS A Orthorectification of KOMPSat-2 Satellite Data 3

BG Kompser i
Coverage

Coverage <10%CC
~1/3 of the territory of the co
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KOMPSAT2 Product
Collection and Distribuit

Product Types
B&W: 1m
Color (4 bands): 1m
MS (B,G,R,NIR): 4m

Processing Levels

LIA/LIR- basic radiometric
nermalization faetectorscalibration
(done on board MSC using Non
IL\J/Ir_;_i;:‘(():rmity Correction), optionally

L1G- corrected fosystematic

geometridistortiongdue to the
sensor, the platform; and the Eath
rotation and curvatyrerejected
(default is UTM WGS84

Ortho
KOMPSAT Format
LIR- TIEE

L1G- GeollEE

_ Distribution Responsibilities: Lt
Korea Aerospace Industry XMIL for' metadata

SPOT Image - rest of the world RPC in TXT file
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Rational Function Modelling

REM

Alternative te the rfgorous SeEN mm
moedelling

General transfiormation to desc

3-T) object grid
in ground spacg
i

the relatienship b/W Iimage and
ground coordinates

Uses ratios ol tWo: pelyaemials
fOW and for column estimates)

parameters stored in RPC file
derived firom rigorous sensor model
WIth anappreximater enentation




LINE_OFF:
SAMP_0FF:
LAT_OFF:
LONG_OFF:

HEIGHT OFF:
LINE_SCALE:
SAMP_SCALE:
LAT_SCALE:
LONG_SCALE:
HEIGHT SCALE:
LINE_NUM_COEFF_l:
LINE_NUM_COEFF_2:
LINE_NUM_COEFF_3:

LINE_NUM_COEFF_Z0:

LINE_DEN COEFF_1:
LINE DEN COEFF _Z:
LINE_DEN_COEFF_i:

LINE_DEN_COEFF_Z0:

SAMP NUM_COEFF_1:
SAMP NUM_COEFF_Z:
SAME WM _COEFF_i:

SAMP NUM COEFF Z0:

SAMP_DEN COEFF_1:
SANMP_DEN COEFF_2:
SAMP_DEN COEFF_3:

SAMP_DEN COEFF_Z0:

9750.00 pixels

The 2D image space Is expressed with a third order polynth@al o
3D object space coordinates

9085.80 pixels
42, 63687581 degrees
23.30077545 degrees
1192.4]1 meters
8125.00 pixels
84458, 20 pixels

[Latitcude
[Longitude
[Height

r, = [Row

cn, = (Column

LAT OFF] / LAT SCALE
LCMNG OFF) / LOMNG ICALE
HEIGHT OFF) / HEIGHT SCALE
- LINE OFF) ¢/ LINE ZCALE
4

- SANF OFF) SAMP SCALE
|

0.073119458 degrees
0.10279167 degrees
730.78 meters _
1.627359093946601e-003
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-9.994756071510045e-001

1.639391737960895e-005
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9, 99339929290958558e-001
-2.572711145289662e-002

-1.123515254032744e-009
1.000000000000000e+000
-1.365098136066154e-003
6.005094357324581e-004

-1.641919522420377e-010

-1.540956551808601e-010_|
2.7152154014262582-003 7

=1

20
‘J )} LINE_NUM _COEF -p,(P,L.H)

20

" Y 'LINE_DEN _COEF, -p,(P.L.H)
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1.000000000000000e+000 ~ |

20

1=1

}:SAMP _NUM _COEF, -p,(P,L,H)
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i=1
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KOMPS2i2 Supported bPCl Geomaltics

Geomatica OrthoEngin@dc.:on modules

OKM- Highi Resolution Models

Rigorous models developed to compensate for distortions
produce orthorectified hragsolution satellite images

OMR- Generic and RPC Models

Supports the use of RPC data distributed with imagery and
direct automatic import of the coefficients alleviatingdhe
for numerous ground control points

0),4)%

Direct import oF Kempszilevel 1R 1m PAN distributed
IR IhE fermat

OMR
RPE- Direct import off KOMPSZVIS and PMS daita
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UTM 35T EO2

E’] OrthoEngine: F
File L

f ormation

& Project Information .Y

Filename:

M ame:

of 20




@ OrthoEngine: New Project -

File Utiities Options  Help

Frocessing step

IData Input

@ Open Image

% Uncorestedimages ¢ Ortho images

Look in: | £ 2008-03-12T03.57-407_MSC_0805290830% » | & (&) £ EF-

File Selector

* MSC_080529053037_09801_02691319PMSNOS_1G.tf
@ MSC_080529053037_09501_02691319PM3N05_1G_br.jpg

My Recent |Ei] msc_nB0529083037_09801_02631319PMSNO5_1G_tn.ipg
Dacuments

=n_| e Irmans | Claze |

My N etwark File name: IMSE_DEIDE2EIDEISI33?_03801_02891 S19PMSEN j Open

Nt [_oeen |
Files of type: |Eomm0n Fazters ;I Cancel |

Help




@ Engine: KO

Frocessing step |
[GEPATP Colestor - (=

001 _076913 1 2PUSHO5_1 a7 MSHOS_16.1if [l GCP Collectivn fur MSC_0B0529083037_09801_02. ..

© b L,
Worang  UsePart | - I;y ~ - ']T'H - 11 Grourd ecriral soancs: |Marm oty

Fllena'rezl

LEM: I\‘.maps‘awal\J-{JJLL'l Shelb_Utho_d shHatz Hrowsee
FPC adjustrient orcer: |1 =
V¥ Bt lnrae I~ Compote el
wioking Image: k3 C_08C523062057_03601_02631 S19FER0E1G —
Zainl Projectior: UTW - 36 TEOT2
il D [G0002 i | e

mage pree: |11 kR S (TN}

P
mzge e kY. 2 S (TN} L
Sasting (] |PNFRTEEM ~firm m
®
o

“ruthing 1] [473RFRR OO +-|1rm
Zev_M3LE) |43' g7 +! |1 o
.f-\ul_q_l.l Dclcl:l Mea Puinll T

Feference Imaje:

Image T S-Fhus

Auzpl=d Pons, 37 Taid

Sosidual aniz | Grourd % Pielz

s 2] HEMY: 14 HME: T

Furd I Fewidaal | Res s Fes'r

Ll 4 | -1
239 298 152
234 004 234
2.4 LY -4./3|
2.0 220 1.6
272 1.33 237
2.30 07E 243

R 432G E77E: Beful0
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PCI Steps
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4 OrthoEngine: KOMPSat-2 (Rational Functions Mo delling) M= <)
File Ukiities  Optians  Hezlp

Processing step iy
|Drtho Gereration ;l b i

Schedule ortha generation

@ Orthe Image Production

Available images: Irmages to process
MSC_080628083037_09801_02691313PMSMO5_16G: Create new |

ﬂ

-

Image infarmation Far MS C_0B8052908 3037_03801_02691 319PMSNOS_1G
— Uncorected lmage Ortho Image

Image: ...0330_02651 31 3PMENOG_1G.1 File:  |F:\Projects\2008\2008_Kompsatu MES\Proc Browsel

Status: Model up-tordats Shakus: Mo orthe generated
Input channels: ¢ Al Mew file will be CREATED.

o ek l.ll— Sizer 1 2 20415 4 20871 1E-bit unzigrned [213 MB] (E stinate]
Upper left: |188894.DDDD ¥ |4?3?582.DDEIEI W

Lowwer night; | 207309.0000 B | 4716711.0000 b Recomputs |

[ Apply input channel selection to all fles

Qrtho Generation Options
— DEM — Processing O ption — Processing Start Time

Browse | Sowrce: 1: ..._batch2.img Working cache:  |[128 j ME ytes Fidhd & Start now
—:ll 7 Start at [hhernm)

Elevation scale: I Sampling interval: |4
Elevation offset: I Resampling: Bilinear :" I |'| 2 _.||UU =i LI

i o I =l I —d C o
Elevationunit; * Meter {7 Feet Fllisr Sk = ==

v Apply DEM options to allimages Browess | Rermel file:

Gernerate Orthos Claze |




Paita Used fior KOMPBPS2E
Orthorectification ExXperiments

Imagery: 1m PASharpened KOMPS2Et
G1 Scene

DEM: Reference3D: sp. resolution ~25m
GCPs IKONOSorthophotos
ICPs; DGPS measurements




Acquisition

Date:2008-05-29

Time:08:30:37.64367 =
Processing: evel 15
Radiometric Resolutidie-bit PAN
Dimensions: 19128x19500
Spatial Resolution: 1m
Viewing Angles

Alonetrack: -0.641

Acrosstrack: -5.317
Satellite Angles

Incidence: 83.953286

Azimuth: -19.127434

Satellite Altitude:
/701851.37252th

Projection: WGS84 UTM Zone 34N

of 25 )




GCPswere selected firo
VVHR satelliterthophota
map:

3 Ikonosscenes;

1 micolouy

lmages acquisition: Jun
Orthorectifiewith DGPS
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Elevation Referenge

Reference3D SPOTIMAGE

Pixel Size: 25m : ’
. — . » -.‘ " N-K« 2

Ty
%

516.00m
2247.00m
951.35m

of 25 )
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Elevation Referenes

Accuracy Claims:

Abs Z accuracy 10 m (CL 90%) for sloeEi=sE
< 20 degrees,

2D accuracy 15 m

ACCUracy Assessiment:

For Z ~3.34m
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Jlest Design
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Results & Discussion

Zero Order First Order

EGR#E| RMS_ RMS S

First Order

0=15 GCPs

Ol | N|J|O|IUL|IB|IWI|IN]|PFP|O

=
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=
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=
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Conclusions;

The quality corthoproduct depends on:
anddistributionf GCPs

DEM
Satelliter medel (RPC adjustment)
0 order REM 2D shift only

1 or 2GCPs
1t order RFEM- potential fior affine transformation
Depends oiGCPR - at least 3 required for true affine transformation
1 GCP- translation
2. GCPs- rotation
Order usage
0 order- Iff GCPsare not well distributed gives better results
1st order- best except in the caGEPsare not well distributed
RPC method advantagaise of fewGCPsthan In rigorous modelling
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Conclusions

JRC spec require theCPs
o be3X more accurate
than targeteorthoace

RPromising inital resuits
related to thiGCPsacc
(even when acc Is ~1m)

Additionall tests with more
aCcuUratasCPsneeded

RESACIS collectingew

DGEPSpoInts With acclracy.
20:30 cm




KOMPSat2

- the other 1m solution

i

i

3 it i
R e e e s s
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