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Elevation Extraction using TerraSAR-X

Two ways to extract elevation information

Radargrammetry SAR Interferometry
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Elevation Extraction w/ TerraSAR-X: Radargrammetry

Radargrammetry (Stereo 3D Reconstruction)

Utilization of two images

Ą with different acquisition 
geometry

Ą intensity only

Ą data acquisition: < 11 days 

Ą less accurate than InSAR with

TerraSAR-X
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Elevation Extraction w/ TerraSAR-X: Interferometry

SAR Interferometry (Repeat Pass InSAR)

Utilization of two images

Ą with same acquisition 
geometry

Ą phase difference

Ą data acquisition: 11 days 

Ąmore accurate, where feasible
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Elevation Extraction w/ TerraSAR-X: Interferometry

SAR Interferometry (Repeat Pass InSAR)

(a) (b) (c) (d)

23/01/2008 ï

03/02/2008

07/03/2008 ï

18/03/2008

12/05/2008 ï

23/05/2008

25/06/2008 ï

06/07/2008

blue    = low coherenceĄ DEM calculation NOT possible

yellow = good coherence 

InSAR Coherence as Function of the Season
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Comparison of DEM Generation Methods

Radargrammetry Repeat Pass InSAR

Access Global Global

Coverage Countries (Countries) 

feasibility limited

Accuracies HRTI 2-3 HRTI-3 

and better where feasible

Constraints Relief - Vegetation (!)

- Atmosphere

Acquisitions - Disparity Angle: 17Á- 23Á(15Á- 25Á)

- short temporal baseline

- 11 day repeat orbit

- shallow incidence angles in relief
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TerraSAR-X StripMap Acquisitions for DSM Extraction

Stereo Pair:
Two StripMap mode
scenes (3m resolution)
approx. 20Áincidence
angle difference

To overcome shadow
and lay over:
two radargrammetric 
coverages of area; ascending 
and descending mode

Four times coverage
(2 times 2) of Sumatra
area in 8 months

ascending

ascendingdescending

descending
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Example: Void areas - Ascending / Descending Merge

merge ascending 

Invalids: 27% 

descending 

Invalids: 29% Invalids: 7% 

Test Site with Slopes over 40 %


