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Synthetic Aperture Radar Interferometry,
implemented by SARPROZ

Exercise 1, InSAR brief review,
ALOS data in Tibet



Run the tool by
double-clicking on e SARPROZI

The exeCUTGb l e f i l e The SAR, InSAR, PSINSAR, ... PROcessar, by periZ

Select Dataset | Dataset Statistics |

OK I~ Help Mode

copyright 2004 Daniele Perissin, tool periz@gmail.com

Welcome to SARPROZ

by Daniele Perissin, copyright 280A%

Messages from this session are written in file 18 _Sep 2812 18 _38_12_ sarproz.log
directory D:\EAR\mat labsconpiled

ou can load a dataset and analyze
= other data

— : Keep always the command
This is a Demo versionl! prompt visible to read
messages given by the tool
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Samples Line=

Primary Secondary

— Images Graph
) Coher
ISTAR: 1 =ensor vI 05 Thres Save As |

— Master and Images Selection
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Lo |

SARPROZ 2009, the SAR PR Ocessar by perfZ

Welcome to SARPROZ

by Daniele Perissin. copyright 2889

Messages from this session are written in file 18 _Sep 2012 _18_38_19_sarproz.log]
directory D:~SAR“matlab>compiled

compiled on 18-Sep—2812 18:23:58

Warning: this is a demo version of the tool: you can load a dataset and analy=ze

a small area., but you cannot import and process other data

Dr3-LTC12-PSInSAR Practical-SARPROZ-

To start, press
"Select DataSet”

And then "Select”

() mam | 10/ x|
SARPROZ

The SAR, InSAR, PEIRSAR, . PROcessAY, by periZ

Select Dataset | Dataset Statistics |

Site Processing | Small Area Processing |

OK | [~ Help Mode

copyright 2004 Danieie Perlssin, tool perz@omall com

Browse For Folder [ x|

Select Directory to Open

E_”, Local Disk {C:) o
Ty data (D:)
[l = Mediacom (H:)

J audio_video

| BACKUP_D

| BACKUP_H
= | dataddragon o
| CUHK_TSX

Wl Tibet_ALOS

[ dataditn

Folder | Tibet_ALOS

Make New Folder | OK I Cancel |

Select the directory
"Tibet_ALOS"




) DATASET SELECTION - H:\data4ddragon\Tibet_ALOS'

— Site Directory

H:\dataddragoniTibet_ALOS,

— Data Set

) MAIN - H:\datad4dragon\Tibet_

Samples 1800 Lines 5700 SARPROZ

Primary: ALOS-PalSAR Secondary The SAR, IMSAR, PSIRSAR, .. PROcessar, by periz

— Images Graph
[ ] 05 | SO caveas | Select Dataset Dataset Statistics
STAR, 1 sensor - E Thres

— Mazter and Images Selection

Master

Site Processing Small Area Processing |

20070806 00O 06 8

Ok | [™ Help Mode

copright 2009 Danlele Perlssin tool periz@gmall.com

SARPROZ 2009, the SAR PROcessor by periZ

Welcome to SARPROZ
by Daniele Perissin. copyright 2889
Messages from this session are written in file 18 Sep 2012 18 _38_19_ sarproz.log
directory D:“E2AR“matlabscompiled
compiled on 18-Sep—2812 18:23:58
P P . N .
A Enall aveas but vou cannot Import and peoceis other data. ¢ and analyze Set The MGleum Bn to

directories of other sensors not found

one—sensor STAR graph 45oom
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) HELP stat_dataset

help for DATASET STATISTICS

|this function plots the basic parameters of the dataset:

-histogram of normal baselines <

-histogram of Doppler Centroid values

-temporal series of the acquistions, denoting which ones are used inthe SA RPROZ

PS analysis, according to the threshelds written in the Select DataSet 5
'window. Colors are used to distinguish ketween sensors. The Master image is ERe SN AN RS OO R0C R (RS
highlighted as well.

-time series of the temperatures at the acquisition time

Select Dataset Dataset Statistics

Site Processing Small Area Processing

|

SARPROZE 2009, the SAR PROcessor by periZ

¥ Help Mode

capytight 2009 Daniele Perissin, tool perizggrdallcom

Welcome to SARPROZ
by Daniele Perissin. copyright 2882
Meszsages from this session are written in file 18 _Sep 2812 _18_47 26 _sarproz.log|

directory D:“\SAR“matlab“compiled If you CheCk The “Help

compiled on 18-Sep-2812 1B:23:58

", when clicki
Warning: this is a demo version of the tool: you can load a dataset and analyze MOde ’ w en C IC Ing on

a small area, but you cannot import and process other data

directories of other sensors not found buTTonSl you'll 961- help

one—sensor STAR graph

.
directories of other sensors not found WlndOWS.

one—sensor STAR graph

Entering Help Mode: no processing will be executed.

You can browse the tool and Help messages will he shown Uncheck iT for. nor‘mal
operations.
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Press "DataSet Statistics” to visualize
the main parameters

8/53
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) SMALL AREA PROCESSING - H:\dataddragon\Tibet_ALOSY\ Je R ] [ |

Select Area Wiew SLC | Wiew AP SLC

Sparse Points Selection Read and Plot Interfs

Amplitude analysis Sub-cell positioning

INSAR analysis Create movie |

Multi mage INSAR Analysis Geocoding |

[~ Force PS loading I T Cokerence Thr. oK |

SARPROZ® 2009, the SAR PROcessor by periZ

by Daniele Perissin. copyright 2889

Messages from thiz session are written in file 18_Sep 2012 _18_47_26_sarproz. log,
directory D:“\BAR\matlab:compiled

compiled on 18-8ep—20012 108:23:50

Warning: this is a demo version of the tool: you can load a dataset and analwze
a small area, but you cannot import and process other data

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

one—sensor STAR graph

Entering Help Mode: no processing will be executed.
You can browse the tool and Help messages will be shoun

Exiting Help Mode

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

SARPROZ

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

Select Dataset Dataset Statistics

Site Processing Small Area Processing

I~ Help Made

capyright 2004 Daniele Perissin, toolpenz@gmail.com

The Demo version works
only on small areas.

Press "Small Area
Processing”

9/53



Examples have been pre-set.

) SMALL AREA PROCESSING ibet_AL =l =10lx] Load “examplel.maT"

Select Area | View SLC | “iew AP SLC |
INSAR analysis | Create movie
SARPROZ
Sparse Points Selection | Read and Plot Interfs The SAR, InSAR, PSINGAR, ... PROcessor, by periz
Amplitude analysis | Sub-cell positioning
Select Dataset Dataset Statistics

Multi Image INSAR Analysis | Geocoding
Site Processing Small Area Processing |
Save

[~ Force PS loading 7 Coherence Thr. oK | I Help Mode

SARPROZ @ 2009, the SAR PROcessar by periZ wiright 2009 Danlele Perlisain, tool periz@omail.com

x| « &k E-
MName = |v| Date modified |v| Type

« REPORTS 12/09/04 1:57PM  File folder
conpiled on 18-Sep-2012 18:23:58 12/09/18 9:37 AM  MATLAE MAT-file

Messages from this session are written in file 18_Sep_2012_108_47_26_sarproz.log

directory D:“SAR\matlabcompiled

Warning: this iz a demo version of the tool: you can load a dataset and analyze
a small area. but you cannot import and process other data

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

Entering Help Mode: no processing will he executed.
You can browse the tool and Help messages will he shown

Exiting Help Mode

Select an area firstt?

File name: Ilastern:ur.mat

Files of type: IMAT-fiIes {*.mat)

Dr3-LTC12-PSInSAR Practical-SARPROZ-D.Perissin 10/53



You can look at Amplitude
and phase of all images
through “view SLC"

bet_ALOSY, = =IOX
SARFPROZ

Tas SAR, InBAR, PEMREAR, .. PRCo2ssDrn b pand

| SMALL AREA PROCESSTRG - Heldaladdrage

Salect Arsa
SR anaysi
Sparsn Fonts Sskcam Figard el Pl imberis

Surpituds anshss Sun cell posiong

KUl rrage NSAR Anolysks Cenzading

) Toke »decman= WS IE]

S Preceszng | Sl e Progssang |

o# I [ Hels Wode

s kA P Tt D, 1000 el med oo

Fi=

A== R T =)

Press "Go" to visualize
the next image

20070 B 4304825 D 00044505, ALOSE-PalSAR

20002, Hee 430 45820 10 B 0044500 ALDS-PalEsR

=
EEE

Hange |pizelid]

L oan avea Firzi??

1 Foo  S300 400 H00 0 G0 00 200
Azimuth [pixed]

100 200 300 400 50D 600 TOOD BOD
Aimaith [pixel]
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Select Area | Wiew SLC Wiew AP SLC

INSAR analysis Create movie |

Sparse Points Selection Read and Plat Interfs

Amplitude analysis Sub-cell positioning

Mutti Image InSAR Analysis cocoding |

0K |

SARPROZ @ 2009, the SAR PROcessor by periz

I~ Force PS loading I 7 Coherence Thr.

Messages from this session are written in file 18 _Sep 2012 _18_47_26_sarproz.log
directory D:“SAR“matlab“compiled
compiled on 18-Sep—2812 18:23:%@

Warning: this is a demo version of the tool: you can load a dataset and analyze
a zmall area. but you cannot import and process other data

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

Entering Help Mode: no processing will be executed.
You can browse the tool and Help messages will he shown

Exiting Help Mode

Select an area first??

) INSAR ANALYSIS - H:\dataddragon)

of 1o/

Master [ I DEM|
Slave | =l Pt Imagesl

— Irterferogram Processing

[ Flattening

[~ DEM Removal
Winclowe

Fitteting Inone vl IT IT

[~ Unwrap

Conversion Inone - l GO |

F‘IotHesuItsl Gé& Z | I [

1[5 %2[ 5 Potdouble |

SARPROZE 2009, the SAR PROCess0r by peaiZ

Interferograms can be
generated through the
module "InSAR analysis”




) INSAR ANALYSIS - H:\dataddragon

Master IZDD?DBUS 0000 06 3...j Plot DEM |

Slave I j Plot Images

) SMALL AREA PROCESSING -

Select Area Wiew SLC Wiew AP SLC

M 007021 430 0.00 -46 6 215

20070806 O OO0 06 B.27
[ 420070921 418 -0.01 46 6 4.42
20071222 -339 -000 135 6 -15.30

INSAR analysis Create movie

20080323 1175 000 230 6 -3.58
20080808 3579 -0.02 365 6 298
Fitq 20080923 2799 000 414 6 513
20081108 2558 -0.00 480 6 -3.72

r 20081224 2435 -0.00 5§ 6 -1530
Mutti Image INSAR AI"IEHI’SiS Geocoding | 20090208 1884 0.00 55

Amplitude analysis Sub-cell positioning

Sparse Points Selection Read and Plat Interfs | - 20030206 -1141 -000 184 6 17.30

6 -1502

Conversion none - GO |

F'IotHesuItsl Ga Z | I 6

[ Force PS loading I T Coherence Thr. OK |

SARPROZ @ 2008, the SAR PROcessor by perls

1[5 ®2[5  Plotdounle |

SARPROZ @ 2003, the SAR PROGesS)

Messages from this session are written in file 18 _Sep 2012 108_47_26_sarproz. log)

directory D:xSAR“matlab:compiled Choose MGSTer' Gnd Slave

compiled on 18-8ep—2812 1@:23:54

Warning: this iz a demo version of the tool: youw can load a dataset and analyze Images fr.om The lIST

a small area. but you cannot import and process other data
directories of other sensors not found

one—sensor STAR graph

directories of other sensors not found

one—sensor STAR graph

Entering Help Mode: no processing will he executed.
You can browse the tool and Help messages will be shouwn

Exiting Help Mode

felect an area First??

Dr3-LTC12-PSInSAR Practical-SARPROZ-D.Perissin 13/53



) SMALL AREA PROCESSING - Hs\, on\Tib = =13]x]

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_ Faorce PS loading I Coherence The. 0K |

SARPROZ @ 2009, the SAR PROcessor by periZ

Messages from this session are written in file 18 _Sep 2012 18_47_26_sarproz. log
directory D:“SAR\matlabscompiled
compiled on 18-Sep—2812 1A:23:58

Warning: this is a demo version of the tool: you can load a dataset and analyze
a small area, but you cannot import and process other data

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

Entering Help Mode: no processing will be executed.
You can browse the tool and Help messages will he shouwn

Exiting Help Mode

Select an area first??

Master  [oon70806 0 000 06 8. x

Slave  [20070321 413 -001 466 . -| Pt Imagesl

— Interferogram Processing

[~ Flattening

[~ DEM Remaoval

Winclonn:
Fittering Inone -[ 10 |10
I~ Unwrap

Conversion Inone - GO |

Plat Hesunsl Ga Z | ]
%1 I ] 2 I i Plot double | OK |

SARPROZ @ 2009, the SAR PROcessor by periz

(o T S PSS, — S = W TS = \

Plot the external DEM of
the area

Range [pixel]

100 200 300 400 500 600 700 800
Azimuth [pixel]




Plot intensity and phase
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e 1) Choose the

bt mitteb e S el M et ™ o2t Renovs

o s processing
i options and

™ Ureroe

LA R TR B4 pr.ess " GO"

—
=3
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00
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2) Pr‘ess “Plo-l- ReSul.l.S" .l.o SARPROZE 2003, M SR FRDGe507 (¥ paZ

~ check the output

Coherence 2000821 - 200 /0E0E
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EEgEg
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Lina [plx]

nz 0z 04 L]
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| stacanea T I BRI EREREVE- T+
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= < T pr
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W
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00
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e The "Flattening”
operation
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) Figure 6

File

BEDITY O o | o |2 % 9 D @ |0
||7\ ARV ||7|;_5| Mazter I2DD?0806 0000 06 8...d Plot DEM |

Shve  [oo070821 418 001 466 . x|  Plot Imagesl

— Interferogram Processing

¥ Flattening

S “Flattening” plus
Fitering ~ [Golastein - lgndnl\,:T " GOldSTCin"

I~ Unwrap filTer‘ing
Conversion Im il

F‘IotHesultsl GéZ | I ]
%1 I 5 2 I K Plot double | OK |

SARPROZ© 2009, the SAR PROcessor by peris

A

Harning: this iz a demo Fle File
g smalg af-tlaa, bhut ygu c§ ﬂ =" B ||T\—\ am g g ||H|E| Neds | AR D@ | g

directories of other se

Interferogram 20070921 - 20070806, Bn- 417 6524

L R o

23

8
S

Sample [pix]
-
3

N
3

one—sensor STAR graph 2 Histogram

directories of other se
18

one—sensor STAR graph

Entering Help Mode: no j 1.6
You can bhrowse the tool

. Coherence 20070921 - 20070806
Exiting Help Mode - _ 14

B

3

Select an area first!?
12
processing completed

processing completed

....,)?
iy ¥
£
100 200 300 400 500 600 70O

Line [pix]

Sample [pix]
23

Nr of pixels

processing completed

N
)

02 03 04 0.5 0.6 07 08 09
Coherence 20070921 - 20070806




.} Figure &

File
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= ok FHALRE bkl _500
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Line [pix]
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o and Height
purosass| o3 2| [ conversion
1[5 | %2[5  Potdouble

SARPROZ® 2003, the SAR PROcessor by periZ

) =
A= File

Dods a9 E|0E AT =

one—sensor STAR graph Histogram
2

OK |

one—sensor STAR graph

directories of other se

Entering Help Mode: no Y
You can hrouwse the tool

18
Exiting Help Mode

Select an area firstt? 16

processing completed Coherence 20070921 - 20070806 14
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) Figure 6 i

File

EEIEY DS d o 09e0d

Master  [ooo7osos 0 000 06 .. -| Plot DEM |
Slave |200?0921 413 001 466 .. -| Pt Imagesl

— Interferogram Processing

o Residuals after

¥ DEM Removal w o
; | "Flattening” and
"DEM Removal”

I~ Unwrap

Conversion Inone - l GO |

Interferogram 20070921 - 20070806, Bn: 417.6524

2

Sample [pix]

200 300 400 500 600 700 800
Line [pix]

Plot Hesunsl Gé Z | I ]
[~ For

1[5 | %25 | F‘Iotdoublel oK |

SARPROZ @ 2009, the SAR PROcessar by perid

What is the residual signal in this
interferogram??

) Figure 8
. . File
directories of other se

one—sensor STAR graph FE:I = H é ||T\ ._.\\. {ﬂ? @ \-E ||ﬁ|§| n:l O lﬂ cg\% | .+:\- ._:\- {ﬂ-? @ \'E | D lE

Entering Help Mode: no j .
You can browse the tool = Histogram

Exiting Help Mode
Select an area first?? d.8
processing completed 1.6
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14
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e
L ]

Sample [pix]
8
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2

100 200 300 400 500 600 700 800
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