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Dragon 3 Land Training course, SAR Practical, day 6
Part II



How to separate movement,
residual height, orbital inaccuracies
and Atmospheric Delay?

The Permanent Scatterers Technique,
implemented by SARPROZ

Exercise 2, PSInSAR example
TerraSAR-X data in Hong Kong



J DATASET SHLECTRRETEEES o -l0jx| Press "Select
— Zite Directory n
H:wdataddragonCUHK_TSXf < Select | : D 01- a S eT

— Data Set ~—

Samples 3000 Line= 3000 A n d 1- h en " S e I eCT "

Primary TerraSaR-X Secondary

— Images Graph
Coher The SAR, InSAR, PSIRSAR, ... PROcessdr, by petic
ISTAR:‘I sensor vI I 0s TERa Save As |

— Master and Images Selection

Select Dataset Dataset Statistics
Master Bn DC Btin BtFin

20101010 00 07 26 d I‘ISDD ID.S I -Inf I Inf

Site Processing Small Area Processing |

SLC Data Import Advanced params | Get Weather Data |

OK | QK | [~ Help Mode

SARPROZ 2004, the SAR PROcessor by peris

capyright 2009 Daniefe Perizsin, tool periz@gmar.cam

Browse For Folder

Failed in reading the image params in H:“data4dragon“~CUHK_TSX.~ Select Directory to Open

load_image: files H:“dataddragon“~CUHK_TSX-/IMAGES/ 20101818/ Image.conf and H::wdat
addragon~CUHK_TSX.-IHAGES 201818181 mage .conf .mat not found

Failed in reading the image params in H:sdataddragon~CUHK_TSXE~ Bl Mediacom (H:)

J audio_video

fin error occurred and was saved in the file lasterror.mat, directory D:>EARwmat

lab“compiled / BACKUP_D

. BACKUP_H

If you need assistance. please include the file lasterror.mat =

, dataddragon
. CUHE_TSX
) Tibet_ALOS

Output argument "DataSet' (and mavhe others? not assigned during call to "G:xlse . datadutp

reziperizsApplatasLocalsTempsperizsmcrCache? 18 main_CBENSARmat labsguidesselezion | R5_fraining
a_immagini.m>seleziona_immagini®™. =

SAR dats

You may include also file 18 _Sep 2012 18_47_26_sarproz.log

Here a glimpse:

directories of other sensors not found

Folder: CUHK_TSX
one—sensor STAR graph I

MokeWewEolder | [ e 1
Select the directory
"CUHK_TSX"




Press "DataSet Statistics” to visualize
the main parameters

Recyde Bin ) MAIN - H:\dataddragon

The SAR, InGAR, PSINGAR, ... PRIgSsQr, by periZ

Select Dataset Dataset Statistics

M [=] P4 MAGES GRAPH
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1) Press "Small Area
Processing”

SARPROZ

! SMALL AREA PROCESSING - |

A |

eloct fron View SLC View AP SLC The SAR, InSAR, PSInSAR, ... PROcessor, by petiZ

Sparse Points Selection Read and Plot Interfs

Site Processing Small Area Processing
Amplitude analysis Sub-cell positioning

INSAR analysis Create movie | Select Dataset Dataset Statistics

Mutti Image INSAR Analysis Geocoding | 0K | I~ Help Mode

m copyright 2009 Danlele Perissin, tool peniz@aomali.com

I~ Force PS loading I 7 Coherence Thr. ) Select File to Open
Lookin: | |, GUIDE x|+ ® ek E-

Name = |v| Date modified |v| Type

11 n 3 | REPORTS 12/09/18 4:52PM  File folder
2 r.es S Loa . example1.mat 12/09/18 .18 PM  MATLAB MAT-file

SARPROZ @ 224, the SAR PROcessor by petiz

U example2. mat 12/09/18 4.25FM  MATLAB MAT-file

You may incH I EEEEE——————S——————————. ——
Uexampleimat 12/05/15 9:35 AM  MATLAB MAT-file

Here a glimpse:

Undef ined function or variabhle '8°.

Temporary files deleted

directories of other sensors not found iy 3) SeleCT “examplel.ma-r"

one—sensor STAR graph

directories of other sensors not found
one—sensor STAR graph
directories of other sensors not found

4

one—sensor STAR graph

directories of other sensors not found File name: Iexample1.mat

one—sensor STAR graph Files of type: IMAT-ﬁIes (" mat)
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=l 1o)X

Select Area Wiew SLC Wiew AP SLC

INSAR analysis Create movie

Sparse Points Selection Read and Plot Interfs

Amplitude analysis Sub-cell positioning

Mutti Image InSAR Analysis Geocoding |

[~ Force PS loading I i Coherence Thr, OK |

SARPROZ @ 2009, the SAR PROcessor by per2

Press "Sparse Points Selection”

airectory U:\SARwmat [y

HNn error occurred and was saved 1n the tl1le lasterror.mat.
labscompiled

If you need assistance, please include the file lasterror.mat
You may include also file 18 _Sep 2012 18_47_26_sarproz.log

Here a glimpse:

Output argument "Datafet" {and maybe others?> not assigned during call to sUse
resperizsApplatasLocalsTempsperizimerCache? . 18vmain_CBvSARmatlabs\guide“zelezion

a_immagini.m>seleziona_immagini''.
directories of other sensors not found
one—sensor STAR graph

directories of other sensors not found
one—sensor STAR graph

directories of other sensors not found

one—sensor STAR graph

SARPROZ

The SAR, InSAR, PSInSAR, ... PROcessor, by peris

Select Dataset Dataset Statistics

Site Processing i Small Area Processing

Ok | I~ Help Mode

capyright 2009 Daniele Perlssin, toolperiz@aomal.com

) Sparse Points Selection

— Parameter Threshalding -

— Amplitude Extraction

¢~ Local Maxima

I Ampl. Thres.

" Lobes suppression

I_ Sref l_ Lref
l_ Pend I_ Detta

Selected Points: 65000

SARPROZ @ 2009
the SAR PROcessor by periz




SMALL AREA PROCESSING - H:

O] x
allalol

Select Area | Wiew SLC | Wiew AP SLC |

INSAR analysis | Create movie |
Sparse Points Selection | Read and Plot Interfs |
Amplitude analysis | Sub-cell positioning |
Multi Image INSAR Analysis | Geocoding |

Save | Load |
I_ Force PS loading I Coherence Thr. QK |

SARPROZ @ 2009, the SAR PROcessor by periZ

An erw occurred and was saved in the file lasterror.mat,. directory D:\SHR\mat!

lab~compiled

If you need assistance, please include the file lasterror.mat

You may include also file 18 _Sep 2812 18_47_26_sarproz.log

Here a glimpse:

Output argument "DataSet" {and mayhe others? not assigned during call to "C:xlse
resperizvApplatasLocalsTempsperizimcrCache?.18vmain_CB~SARmatlabsguidesselezion
a_immagini.m>seleziona_immagini'.

directories of other sensors
one—sensor STAR graph
directories of other sensors
one—sensor STAR graph
directories of other sensors

one—sensor STAR graph

not found

not found

not found

— Parameter Threshaolding
| o |
Mu Pos -
Sigma Pos
Coher Second
Coher First
Height
Latitude
Longitude
Temp-ampl
AzPos Mean
AzPos Master
Mu AzPos
Sigma AzPos
PS type
PS type weight
Am I
| Synt. Coher.

Spatial Coher. 50

Ext. DEM Height :
Synthetic Amplitude Mouse Click on Plotted Data...

Eff.Bn i OK |

Choose a Parameter for PSC
selction, e.g. "Amplitude
Stability Index”
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T SHALL ARER PROCESSING - - D

— Parameter Thresholding

IAmp.Stab.Index... v” T

Select Area Wiew SLC WView AP 5LC

) ) = Local Maxima
Sparse Points Selection Read and Plot Interfs

I Ampl. Thres.

" Lobes suppression

INSAR analysis Create movie | — Ampltude Extraction

Amplitude analysis Sub-cell positioning

Sref
Mutti Image INSAR Analysis Geocoding | I e I Lref

l_ Pend I_ Defta

Selected Points: 44956

I~ Force PS loading I T Coherence Thr. OK |

houze Click on Plotted Data. .
SARPROZ @ 20049

SARPROZ @ 2009, the SAR PROCessor by perid the SAR PROcessor by peki

You may include also file 18 _Sep_ 2012 10 _47_26_sarproz=.log
Here a glimpse:

Output argument "DataSet" {and maybe others? not assigned during call to “C:“Us
rsh\perizsApplatasLocalsTempsperizimerCache? .18 \main_CB~SARNmat lab\guidessele=io SeT a | r'es o d e O 7 and
a_immagini.m>seleziona_immagini''. ! . . . !
. . (1 "

directories of other sensors not found b -l-h k b d

press "Tab" on the keyboard.
one—senzor STAR graph
directories of other sensors not found " “

.

Press "Ok" to close the window.
directories of other sensors not found
one—sensor STAR graph
mask loading

4?6 points with Amp. Stab. Index 1-SigmasMu > B.?8 . in window from 1711 to 19
7?8 samples, from 1161 to 1418 lines
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) Sparse Points Mu

Reference Point

Parameter

IReﬂ. mag hd l PSS -

[~ Manual Selection Inone - l

— PS Processing

Estimate Read Meglect Parameters range
Linear
Trond o L | -100 | 100
Height I o [ [

Az Pos. I -1 I 1
Phaze Gap I -pi I pi
S?ra:no;al | -4 | 4 100 150

Lines

{~ Ext. DEM Sthart I [u] Mmin fer. I 50 Actions——————— Wisualization ——————————
Go Results Phase Series
Scattering Centers I 1 Palynomial Crder I 1 | | |

R (1] ds
Mstr. Coher. \in S EEELE Cimetrie [~ [4 2 e |

Weights | % None ( Coher ( Amps
I 15 I 15

Press "Multi Image
InSAR analysis”

SARPROZ @ 2009, the SAR PROcessor by periZ a = e ]

Select Area | Wiew SLC | Wiew AP SLC |
resperizsAppDatasLocalsTempspe smerCache? _18%main_CBM\SAR“mat lab‘guide“zelez= :i.un!
a_immagini.m>seleziona_immagini. INSAR analysis | Create movie |

directories of other sensors not found

one—sensor STAR graph Sparse Points Selection | Read and Plot Interfs |

directories of other sensors not found

one-zenzor STAR graph Amplitude analysis | Sub-cell positioning
directories of other sensors not found
one-zenzor STAR graph Multi Image INSAR Analysis Geocoding |

mask loading

496 points with Amp. Stab. Index 1-SigmasMu > B.78 . in window from 1711 to 19 Save | Load |
78 zamples, from 1161 to 1418 lines

not considering bhirth and death dates
cf:i.les H:\datgtmrsgon\cuux_rsx\RESULTS\Coe» and H:\dataddragon“CUHK_TSX~RESULTS\ [™ Force PS loading | 7 | Coherence Thr. e |
oer.mat not foun

SARPROZ @ 2009, the SAR PROcessor by periZ
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) Sparse Points Multi-Image InSAR Analysis

Reference Point

Parameter Coher:

IReﬂ. map - l o APS S
I~ Manual Selection Go | Inone - l

— PS Processing

Estimate Read Meglect Parameters range
N e S
o ¢ |[am ] [

Az Pos. ‘o ("'/(:"\ IT |1—
o |Em e

Height 'a

Fhaze Gap - -

S | | |
?ra:noga s r ‘o -4 4 50 100 150

We choose to
estimate "Linear
Trend" and "Height"
and we neglect the
other parameters

hiatr. Coher. Win

Weights | (* Mone ( Coher ( Amps

200 250
Lines
Smart I o Mivin et I 50 Actiong—————————— Wisualization
Go | Results | Fhase Seriesl
Scattering Centers I 1 Palynomial Order I 1
? v i ds

R
Wirite Results | [~ Matrix I 1

meE

[ [

SARPROZ @ 2009, the SAR PROcessar by peris

ol _[0]x]

We also use the "External DEM"
= [ [m] 4|

rssperizsApplat a\Local\Temp\p rizsncrGache?.18wmain_CBA~SARwmatlabguide~selezio nu
a_immagini.m>zeleziona_immagini

directories of other sensors not found
one—sensor STAR graph

directories of other sensors not found
one—sensor STAR graph

directories of other sensors not found
one—zenzor STAR graph

mask loading

496 points with Amp. Stab. Index 1-8igmasMu > B.78 . in window from 1711 to 19
7?8 samples. from 1161 to 1418 lines

not considering birth and death dates

files H:ndataddragon~CUHK_TSENRESULTS~Coer and H:“dataddragon“~CUHK_TSX~RESULTS
Coer.mat not found

Dr3-LTC12-PSInSAR Practical-SARPROZ-D.Perissin

Select Area | Wiew SLC Wiew AP SLC

INSAR analysis Create movie

Sparse Points Selection Read and Plot Interfs

Amplitude analysis | Sub-cell positioning

Multi Image INSAR Analysis

Geocoding |

Save | Load |

[~ Force PS loading I i Coherence Thr. OK |

SARPROZE 20049, the SAR PROcessar by petiZ
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.| Sparse Points Multi-Image InSAR Analysis

Reference Poirt

Parameter

IReﬂ. map 2 l

[~ Manual Selection

o APS

Inone it l

— PS Processing

Estimate Read MNeglect Parameters range
i & o ¢ ([ | [1o0
Height IS c o |[am [
£z, Pas. - i o IT |1—
Phaze Gap - - [0 IT lp—l
e e e I e
(& Ext.DEM Smat [ 0 hmnter. [0
Scattering Centers |1— Paolynomial Croer |1—
Mett Sohier Jin Weights | % None (" Coher { Amps
= [

referring to Master acquisition

neglecting the atmosphere
APS empty

ignoring the atmosphere

reading phase—height coefficients

reading ¢single scattering center? synt height

loading the dataset by considering the images graph

Compensating for (single scattering center? height {(Hdem>.

neglecting the atmosphere

calculating phases with respect to a reference point

loading dataset for the estimate

loading the dataset by considering the images graph

Dr3-LTCH

Samples

150

200

250

100 150

Wisualization

Go

Results | PhaseSeriesl

Wite Results |

R
e [

(1] dz

e

SASNS0T e 2000, the SAR PR Ocessor by periZ

o -loix|

Select Area

INSAR analysis

Sparse Points Selection

Amplitude analysis

Multi Image INSAR Analysis

Save

[~ Force PS loading I Coherence Thr.

SARPROZ @ 2008, the SAR PROcessor by periz

When the processing terminates, press
"Results” in the "Visualization" Panel

After setting the
desired options,

press "Go"

Wiew SLC

Wiew AP SLC

Create movie

Read and Plot Interfs

Sub-cell positioning

Geocoding |

Load |

OK |
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The detected movement
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