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Multi-temporal SAR Interferometry:
Techniques and Applications

Intro Outline

-Introduction on SAR, SAR Interferometry,
Permanent Scatterers (PSInSAR)

-Applications and examples
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Introduction (1)

Synthetic Aperture Radar
(SAR)




Spaceborne SAR

Sun-synchronous polar orbits
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The satellite flies over
the same area on the
ground every given
days (repeat cycle)




Geocoded SAR image in Hong Kong
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Electromagnetic Waves

The concept of "Phase”

Wavelength, 1~10cm

Millimetric distances can be
measured through the phasell
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Introduction (2)

SAR Interferometry
(InSAR)




InSAR

Interferometric phase
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InSAR

The Permanent Scatterers (PS) technique
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Introduction (3)

The Permanent
Scatterers (PS)
Technique




PS analysis

Finding a sparse set of coherent targets

baseline

100

40

slant range azimuth

Main ratio (1): multi-temporal analysis
We have to look for recurrent features in fime
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PS analysis

Estimating target height and velocity from a sparse phase field

Punir oY Coont Canesins ¥ Posinsy
7 \

Linear with the
viewing angle 6

Correlated in space,
uncorrelated w. 6 and t

Linear with time t

Main ratio (2): multivariate analysis
We can separate the different phase terms
exploiting their different behavior in space-time
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Railway Central Station in Milan (Italy)
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PSINSAR displacement estimation

Seasonal thermal expansion of a building in Milan

Vel -3.1, KTemp: 0.09
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Applications/case studies

Shanghai subways
monitoring with Cosmo
SkyMed




Shanghai with Cosmo data
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Applications/case studies

Tianjin subsidence analysis
with L-X band
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Tianjin with TerraSAR and ALOS data
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Highways affected by gr'ound ovemenTs
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Applications/case studies

Subsidence in Beijing
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Two TSX parallel tracks
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Applications/case studies

Examples in Hong Kong
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Hong Kong with TerraSAR-X data
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Hong Kong with TerraSAR-X data
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Corner reflectors design and experiments

horizontal

Drawings Prototype
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Project for the Highways depar'TmenT of HK

The four white spots represent
four corner reflectors
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The Plover Cove Dam
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The displacement of the Dam
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The correlation between Dam
displacement and water level
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The Hyatt Hotel
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Applications/case studies

The building collapse in
Kowloon

Temporary target + acceleration
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The Kowloon Collapse

AT 45J MA TAU WAI ROAD
TO KWA WAN, KOWLOON - K.I.L. 8627
ON 29 JANUVARY 2010
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Detected Radar Targets in Google Earth
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The Kowloon Collapse
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Applications/case studies

Los Angeles

80 TerraSAR-X images
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Los Angeles with TSX images
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Applications/case studies

The Napa Earthquake

Sentinel-1 data
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Applications/case studies

Bridges monitoring

TerraSAR-X data
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Thermal Expansion of a bridge, Hong Kong
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Applications/case studies

The Mosul Dam (Iraq)

Cosmo SkyMed and Sentinel
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The Mosul Dam, Iraq
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The Mosul Dam, Iraq

Envist Ascending

et
42815

S

Cosmo SkyMed Asce

Envist Descending

2004-2010

S

36.638

42815 42.82 42,825 42.83

{ ’“.

Sentinel Descending

B L T
-15 0 15
mm/year
Daniele Perissin RASER 52/63




Applications/case studies

The Chuquicamata mine
(Chile)

Cosmo SkyMed and Sentinel
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Look at the
proportions!
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The Chuquicamata mine Residual DEM

e . u ; T B
e;\_u"i_ﬂ]]'%iﬁ:)'\gitalGlobe :

. . ‘.__.-" <
S 120716'Google : ey R I : H
Imagel©:2016 DigitalGlobe : [y L 008 C _eart

Daniele Perissin RASER 55/63




L M

1200 300 -600 300 ]
Resampled Cumalative Displacement [mm] by SARPROZ (c)

~14m in 6
months

- &

The Chuquicamata mine

Daniele Perissin

RASER

56/63

Cumulative
displacement

N

Ca)
v

#
S
w3,
b

+@:}3{”




The Chuquicamata mine
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Applications/case studies

Infrastructure monitoring:
airports

Daniele Perissin RASER 58/63




The deformation of the Fiumicino Airport (Rome)

Well identified displacement patterns
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The software used for obtaining the
results shown in this presentation

SARPROZ
The SAR processing tool by PeriZ

www.sarproz.com
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Multi-temporal SAR interferometry:
Techniques and Applications

Daniele Perissin
daniele.perissin@sarproz.com
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