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‘L Theme and objectives

A Theme
A 3D exploitation of satellite images for DSM generation
A Objectives
A comparative study regardingthe vertical accuracyof the
DSMgeneratedbasedon different typesof remote sensing

data (optical and radar) usingdifferent techniques(optical
stereoscopyandinterferometry)



Input data

A Satellite images

A SPOB HRGmMages- "3D Exploitationof Satellitelmages, 1SISho
181 Project, CNES2009

A ERS1 / ERS2 and ENVISATASARImages ¢ "Urban Areas
Monitoring: Interferometric DEMGenerationUsingERSTandem

Data PersistentScatterersMonitoring UsingERSArchive Datd',
ID6050Project,ESA2008

A TerraSAR ¢ "Pilot Project Digital Elevation Model for Hilly
Areasin Romania- TestArea Valea/ N f dz3 N,NDB_ANIOD30
Project,DLR2005

StripMap (SM)
HighResolutionSpotlight(HS)



‘L Data

A Colored orthophotog © NACLR (ANCPI), NGF (FNG)

A Topographic mapsINCDIF ISPIF archive

A Digital elevation models
A SPOT 3D (HRSIRomanian Space Agency (© SPOT IMAGE 2007)
A SRTM (3 arc seconds spatial resolutmayailable via Internet

(© JarvisA,, H.I. Reuter,A. Nelson,E Guevara,2008 Holefilled seamless
SRTMilata V4, International Centrefor TropicalAgriculture,availablefrom
http://srtm .csicgiarorg)

A ASTER GDEM (1 arc second spatial resolugiavailable via Internet
(© ASTEREDEMSsthe property of METIandNASA)

A GPS measuremengRomanian Space Agency



‘L Methodology

A 1. Stereoscopy based on optical remote sensing data

A 2.Interferometry¢ based on radar remote sensing data



‘L Methodology

A 1.Stereoscopy

A Processing steps for DSM generation
A selection of the most suitable stereoscopic pair
A ground control points measurement
A Image orientation
Al dz2YFGAO AYF3IAS YFIOKAY3I b 5/
4~ DSM interpolation
» DSM analysis
A~ DSM editing, DSM filtering (for artifacts removal)
A~ DSM final analysis



Methodology

A 2.Interferometry
A Processing steps for DSM generation

A

A

A

selection of the most suitable interferometric pairs
image registration

synthetic interferogram generation

interferogram generation

coherence analysis

interferogram filtering

differential interferogram generation

phase unwrapping

baseline adjustment

DSM generation + interpolation

DSM analysis

DSM editing, DSM filtering (for artifacts removal)
DSM final analysis



A Urban area: Bucharest
upper left coordinates
X =420500 m, Y = 4927000 m
lower right coordinates
X =435500 m, Y =4912000 m
subset test site (red rectangle)
5 km x 4km

T

Multi-temporal image of Bucharest (the mulémporal image
Is created based oENVISAASARIata © ESA 2008;
RGB composition: reglimage acquired on 17.09.2005, green
image acquired on 29.06.2008, blgacquired on 07.12.2002)




© CNES 2009 30.08.2005

‘L Results =

A Stereoscopy
A SPOT 5 HRG

Overlapping area

SPOT_HRG_PAN_20050529

» baseto-height ratia 0.51 a
SPOT_HRG_PAM_20050830
A time intervat 1day a0
A overlapping areab8 km x 60 km
Characteristics Image 1 Image?2
Image ID 5 092260/8 05/08/29 09:33:54 2 A 5 092260/8 05/08/30 09:14:38 2 A
Platform SPOT 5 SPOT 5
Sersor HRG 2 HRG 2
Acquisition date 29.08.2005 30.08.2005
Spatial resolution 5m 5m
Processing level 1A 1A
Spectral resolution PAN PAN
Orientation angle 17.95° 14.37°
Incidence angle left 23.83° right 4,19°
Sun azimuth 161620 154.24°
Sun elevation 52.71° 52.71°
Number of lines 12000 12000
Number of pixels per line 12000 12000
Center image latitude N 44A13' 31" N 44A13' 13"
Center image longitude E 26003 43" E 26004' 15" 10




* Results

-~

A

Ground control points measuremer

A

A

reference data
A orthophotos

» SPOT 3D (HRS) reference model
coordinates transformation

A orthophotos

Stereographic Projection 1970 (x, y), Pulkovo 1942 datum, Krassovski 1940 ellipsoid

. TransDaIRO)- Transformari deicoordonates

File BIEGEEHECRNEERE Window Help

| (B)L,h)_ETRS89-->(x,y,H_MN)_Sterea70_Sistem Krasovski42 » |

} (x,¥,H_MN)_Stereo70_Sistem Krasovski42-->(B,L,h)_ETRS89 » EE it
3 ;
(B,L,h)_ETRS89--=(x,y,H_MN)_Stereo30_Bucuresti »

(x,v,H_MN)_Stereo30_Bucuresti-->(B,L,h)_ETRS89 > I

PL:J,J"J_{;)J‘IJ StETEoVIESTSIEmHTESOVERTR A= S R ) 1'
‘ Intrare: (x.y.H_MN] ‘ lesire: (B, L. h)
x (Nord) (233342 217 m B I 4471053 81542"N
v (Est) |611595.355 m L | 26°2338 95912
TransDatRO
©NACLR HMH " nl "
OBSERWVATIE: H_MM nu este obligatariu (h transformat depinde de precizia cvasigeoidului]
Cancel |

CRS System (Coordinate Reference System) ETRS89 (European Terrestrial Reference System), GRS80 ell

Geographic Coordinate System (latitude, longitude), WGS84 datum , WGS84 ellipsoid

UTM Projection System(Universal Transverse Mercator), zdiN 88GS84 datum , WGS84 ellipsoid

» SPOT 3D (HRS) reference model

Geographic Coordinate System (latitude, longitude), World Widslitiute Geoid Height (EGM96) datum , WGS¢

ellipsoidg orthometric heights

Geographic Coordinate System (latitude, longitude), WGS84 datum , WGS84 dllipiipgbidal heights
UTM Projection System(Universal Transverse Mercator), zoiN 88GS84 datum, WGS84 ellipsoid
(re-sampling method: bilinear interpolation, 22 m spatial resolution)
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* Results

A Measurement of the ground control points image coordinates
A 90points

13



‘L Results

Image orientation

>

A

indirect method based on ground control poirfRPGnethod)

Automatic image matching

A
A
A

A

10tie points

residual parallaxy= 058 pixe$ (2.9 m)

one-dimensional automatic image matching following the epipolar lines
epipolar image generation

search window sizet3x13 pixed

correlation coefficient threshold.70
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Epipolar images

15



