Exercise 2: Interferogram of

Napa Farthquake

Sarproz processing tutorial series

By Yuxiao QIN



Downloading Sample Data

SEE BELOW

https:/ /www.wikiwand.com/en/Hurricane_ Harvey

* Sample Data, Napa, California, 2014 August Earthquake:
-+ ftpi//tijohndeoetpsinsarl21388128+46+174+-159/data/ NAPA-EQ- SEE BELOW
* Two data taken separately on 2014-Aug-07 and 2014-Aug-31 are included in the sample data.
e Reference: http://www.wikiwand.com/en/2014_South_Napa_earthquake

Il the links above are no longer working

please find the data hereafter:

TEXAS FLOOD: https://my.pcloud.com/publink/show?code=XZtIbE7ZvXKViLSdGrY6RIgY55UQ9uNXFRpk

NAPA EARTHQUAKE: https://my.pcloud.com/publink/show?code=XZ1DnU7ZtMAo6EHeMopShqpY5keOnS2z1Ikk


https://www.wikiwand.com/en/Hurricane_Harvey
http://www.wikiwand.com/en/2014_South_Napa_earthquake

& ()] measurement

< = Enm CIERVERI « BV i | 2 Q
NAPA_EQ > SLC > S1A_S1_SLC__1SSV_..002356_C2E5.SAFE » annotation » = sla-s1-slc-vv-20140831t...3-002185-002356-001.tiff
B pcodes_2017-10-23.tar
B s1A_S1_SLC..2E5.SAFE.zip preview »
support >

= S1A_S1_SLC..T225009.pdf
B manifest.safe

1. When you downloaded the sample data, you need to manually extract the
compressed file. Please make sure after you extracted the compressed file, you have

the EXTACT folder structure AS SHOWN ON THIS PAGE. Delete the
compressed file afterwards to save space.

2. PLEASE LEAVE AT LEAST 2.7GB AVAILLABLE FOR THIS ILAB. (Later you

will be instructed to delete unnecessary files during the process, but at one point
you must have 2.7GB on disk to process all datal )




Part 1: Import
Synthetic Aperture Radar (SAR)

Single-Look Complex (SL.C) data



1. Select the “NAPA_EQ” folder. Notice that there should exist one “SLLC” folder in

the “NAPA_EQ” folder. Click “Select Folder”.

Student License

Current Fol

>> fig=main;

MATLAB Path initialized in 0.69 seconds.

-- for use by students to meet course requirements

and perform academic research at degree granting institutions only.

Select Dataset

Dataset Description

Welcome to SARPROZ
by Daniele Perissi
Messages from this
21 Oct_2017_01_15_5
directory D:\pcode

pcodes generated o

Confiquration chec
x>

Workspace

« Select Folder to Open
N

Organize v

Documents (D:) »* NAPA_EQ » v [ 3

New folder

« % Computer
@ System (C)
s [ Documents (D3)

& Downloads

SLC

& Dropbox
NAPA_EQ
4 | pcodes
@ftp
java

TX_FLOOD

v £

Folder NAPA_EQ

Select Folder

-

O 4

Cancel

&« DATASET SELECTION - = a x|
Site Directory
none Select
Data Set
Samples —ees Lines —ee Images Nr 0
i Primary S Secondary —
L Master and Images Selection
Master Bn DC Btin BtFin

Images Graph

Coher
Thres

v 0.5 Save As Plot Graph

Current Selection

Nr of Selected Images: 0 Nr of Connections:

SLC Data import Advanced params Weather Module

Load Aux Data

Load Temp Export Site Param

Manage Version Plot Dataset
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Current Folder

Workspace

=B X

A ¥ L » D:» pcodes * v
File D:\NAPA_EQ\RESULTS\MATLAB\DefParam correctly written

Untar not working in Windoze: do it manually. aborting

No files found in D:\NAPA_EQ\SLC\
Analyzing directories

First identified directory:
D:-\NAPA_EQ\SLC\S1A_S1_SLC__1SSV_20140807T142342_20140807T142411_001835_001
BC1_O5AA_SAFE

No files found in D:\NAPA_EQ\SLC\
Analyzing directories

First identified directory:
D:\NAPA_EQ\SLC\S1A_S1 _SLC__1SSV_20140807T142342_20140807T142411_001835_001
BC1_O5AA_SAFE

WARNING: image centers shifted more than 10km!!!!

here the list of images and corresponding relative distance w.r.t. the
median:

20140807: 30.7 km
(D:\NAPA_EQ\SLC\S1A_S1_SLC__1SSV_20140807T142342_20140807T142411_001835_00
1BC1_O5AA_SAFE)

20140831: 30.7 km
(D:\NAPA_EQ\SLC\S1A_S1 SLC__1SSV_20140831T142335_20140831T142403_002185_00
2356_C2E5.SAFE)

2 images detected with Single Polarization.
Pol. List: W, VWV,

Search Documentation P JREEEIRG

« MAIN - DANAPA_EQ\ (= [B ] %]
4 DATASET SELECTION - D:\NAPA_EQ\ = |[B ][ %]
« SLC DATA Processing [= 1o [l
SLC Data List
Ot Conked |¥| Untar Sensor: SENTINEL-1A, Images Nr: 2
TS V] Deltar Single Polarization
Polarization/Subswaths
Subswath
A HH ® - -
Data Selection
Single Image
® Al Update Get Weather
@) Ext. Orb.
Set Orbits View Footprints View Parameters
® Deskewed
Master Selection Area Selection

Samples Lines

Data Processing

_| View Master Stop [single img]

30

Delta Slaves Extraction

Co-reg. param. _ View Co-reg. Sl

Latitude Longitude Radius [km] Max Area

20 []

RgOVS Az OVS
1 1

View Ex. SL

2. “SLC Data Import” module should automatically pop out. If not, you can click

“SLC Data Import” after you select the data.
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Current Folder

Workspace

E

= 8 X

A ¥ L » D:» pcodes * v
File D:\NAPA_EQ\RESULTS\MATLAB\DefParam correctly written

Untar not working in Windoze: do it manually. aborting

No files found in D:\NAPA_EQ\SLC\
Analyzing directories

First identified directory:
D:-\NAPA_EQ\SLC\S1A_S1_SLC__1SSV_20140807T142342_20140807T142411_001835_001
BC1_O5AA_SAFE

No files found in D:\NAPA_EQ\SLC\
Analyzing directories

First identified directory:
D:\NAPA_EQ\SLC\S1A_S1 _SLC__1SSV_20140807T142342_20140807T142411_001835_001
BC1_O5AA_SAFE

WARNING: image centers shifted more than 10km!!!!

here the list of images and corresponding relative distance w.r.t. the
median:

20140807: 30.7 km
(D:\NAPA_EQ\SLC\S1A_S1_SLC__1SSV_20140807T142342_20140807T142411_001835_00
1BC1_O5AA_SAFE)

20140831: 30.7 km
(D:\NAPA_EQ\SLC\S1A_S1 SLC__1SSV_20140831T142335_20140831T142403_002185_00
2356_C2E5.SAFE)

2 images detected with Single Polarization.
Pol. List: W, VWV,

2 images selected with VV polarization

entation ~F ERUELELRS

>

-~

=B x]

[ (B ][ X% |

4/ MAIN - D:A\NAPA_EQ\

4| DATASET SELECTION - D:A\NAPA_EQ\

«+ SLC DATA Processing [= 1o [l
=LCData List
Get Content [¢] Untar Sensor: SENTINEL-1A, Images Nr: 2

S 7] Deltar Single Polarization

Polarization/Subswaths
Subswath

A HH o\ HV /H

Data Selection
Single Image
e Al Update Get Weather
‘ ®) Ext. Orb.
] Set Orbits View Footprints View Parameters
@ Deskewed

Master Selection Area Selection

o Latitude Longitude Radius [km] Max Area
20 ]
Samples Lines RgOVS Az OVS

1 1

Data Processing

Master Extracion

30

View Master Stop [single img]

Delta Slaves Extraction

View Ex. SL

Co-reg. param. View Co-reg. Sl

3. Click “Get Contents” to read in data parameters.




4\ MATLAB R2017a - student use (= B[] | = MAIN - DANAPA_EQ\ [ (B0 ][]

4] DATASET SELECTION - DANAPA_EQ\ = [ B ][ %]
_ I File D:\NAPA_EQ\RESULTS\MATLAB\DefParan correctly written ~« SLC DATA Processing [= [ ]
b d
£ SLC Data List
2 Untar not working in Windoze: do it manually. aborting sl ] Untar Sensor: SENTINEL-1A, Images Nr: 2
& S S > Single Polarization
- No files found in D:\NAPA_EQ\SLC\ =
3 Analyzing directories Polarization/Subswaths
o Subswath
@ First identified directory: “ il H H
i D:\NAPA_EQ\SLC\S1A_S1_SLC__1SSV_20140807T142342_20140807T7142411_001835_001
- BC1 _O5AA_SAFE Data Selection
'5 Single Image
= No files found in D:\NAPA_EQ\SLC\ oAl Get Weather
Analyzing directories
®) Ext Orb. _ B —
First identified directory: Ye—y s (e
D:\NAPA_EQ\SLC\S1A_S1 _SLC__1SSV_20140807T142342_20140807T142411_001835_001
BC1_O5AA_SAFE Master Selection Area Selection
o Latitude Longitude Radius [km] Max Area
WARNING: image centers shifted more than 10km!!!! 20 —

Samples Lines RgOVS Az OVS

1 1

here the list of images and corresponding relative distance w.r.t. the
median:

20140807: 30.7 km
(D:\NAPA_EQ\SLC\S1A_S1_SLC__1SSV_20140807T142342_20140807T142411_001835_00
1BC1_O5AA_SAFE)

20140831: 30.7 km
(D:\NAPA_EQ\SLC\S1A_S1 SLC__1SSV_20140831T142335_20140831T142403_002185_00
2356_C2E5.SAFE)

Data Processing

_| View Master Stop [single img]

30

Delta Slaves Extraction View Ex. Sl

Co-reg. param. _ View Co-reg. Sl

2 images detected with Single Polarization.
Pol. List: W, VWV,

Again, remember to ALWAYS look at the log in the command window of Matlab. The

log contains useful information and hints regarding the process.
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Current Folder

Workspace

writing the directory tree in

Reading External

Orbits

= B [x]

Search Documentation 2 [IROREEI

v

-~

D:\NAPA_EQ\

Cannot Connect to FTP site for S1 External Orbits.
Is your firewall blocking ftp protocol?

Successully Downloaded S1A Orbit File for 2014/08/07

Precise Orbit is used for S1A and 2014/08/07

Cannot Connect to FTP site for S1 External Orbits.
Is your firewall blocking ftp protocol?

Successully Downloaded S1A Orbit File for 2014/08/31

Precise Orbit is used for S1A and 2014/08/31

Automatic Master

Polarization Mode: SINGLE, Channels:

file D:\NAPA_EQ\
file D:\NAPA_EQ\
file D:\NAPA_EQ\
file D:\NAPA_EQ\

Chosen Master:

20140807

: 20140807

..\SRTM\N37W123.hgt
. .\SRTM\N37W123_hgt
. .\SRTM\N38W123_.hgt

. .\SRTM\N38W123.hgt

W

is missing. Trying to download it
correctly downloaded

is missing. Trying to download it

correctly downloaded

« MAIN - DANAPA_EQ\ (=B ][x]
« DATASET SELECTION - DANAPA_EQ\ = |[B ][ %]
4| SLC DATA Processing =3 x|
SLC Data List
| Untar Sensor: SENTINEL-1A, Images Nr: 2
ot Conteds ] Dl tar Single Polarization
Polarization/Subswaths
Subswath
A HH @ s -
Data Selection
Single Image
® Al Update Get Weather
. F
View Footprints View Parameters
® Deskewe
Master Selection Area Selection
20140807 o Latitude Longitude Radius [km] Max Area
No rain/snow during - - .
the day Samples Lines RgOVS AzOVS
Size 1 1
Final View

Data Processing

s [ | [ o | vewes

View Master Stop [single img]

4. Click “Go” in Polarization/Subswath panel. Then select “ALL” and click “Set

Orbits™. This will automatically download the satellite orbits, and calculate the
footprint of SAR images.
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Click “View Footprints” to see the footprints of your image(s) on Google Earth. If

Google Earth do not start automatically, Go to “NAPA_EQ/RESULTS/GEO/” and
double click “footprints.kml” to open.




Select your own Area ot Interest (AOI)

1. In this tutorial, you are asked to select your own AOI by putting
down your own AOI center latitude, longitude and area radius.
2. You are asked to select an area close to the earthquake center, which

1s located at NAPA.

3. Select a center coordinates:
*  Limit your latitude between 38.2° and 38.3°;
* Limit your longitude between -122.4° and -122.2° (a negative sign just means
the west hemisphere);

* Limit your range between 8km and 14km (a sutficient area is required to
analysis the flood. On the other side, due to disk space restriction, you need
to limit the size of extracted area).

*  Your AOI should centered around NAPA with the above restriction.



https://www.wikiwand.com/en/Longitude

4\ MATLAB R2017a - student use

urrent Folder

-

Workspace

[= [B ][ %]

£ ¥ L » D: » pcodes * v
Using 2 workers

Extracting Master Image (crop: 995-5984, 5804-9743)

SLC data extraction

Your S1A imgfile:
D:\NAPA_EQ\SLC\S1A_S1_SLC__ 1SSV_20140807T142342_20140807T142411_001835_001
BC1_O5AA_SAFE\measurement\sla-s1-slc-vv-20140807t142342-20140807t142411-00
1835-001bc1-001.tiff seems to be corrupted and NO HEADER INFO can be
read!!! Further Process with this image may lead to error!!!

setimageconf: converting from SLC data

image.conf _mat written for 1 images

prep_img: job ended

set3points: converting from SLC data

orbit files written for 1 images
Query for 07-Aug-2014 14:23:00UTC and (38.280, -122.280) finished.

Weather data: 1 queries out of 1 correctly downloaded.
1 Slave images have not been extracted!!
The Processing concluded successfully, here a specific message:

SLC data Preparation: job ended

Search Documentation © JRIEERG

)...r

~

4 SLC DATA Processing

SLC Data

Get

List

Contents

Polarization/Subswaths

Data Selection

® Al

® Ext Ort

® Deskewed

Master Selection

20140807 v

No rain.

/snow during

the day

Delta

Data Processing

30

Co-reg. param.

jf_ Untar
/| Deltar

Single Polarization

Subswath

Single Image

View Footprints

Area Selection
Latitude

Samples Lines

Longitude Radius [km]

=B [x]

Sensor: SENTINEL-1A, Images Nr: 2

Get Weather

View Parameters

Max Area

RgOVS Az OVS

1

Size 1
Final

View

View Master

i
[—

Stop [single img]

info from previous page. You can click “View” to see your selected AOL.

The larger your processing area, the longer it takes to process.

View Ex. Sl.

View Co-reg. Sl

5. In “Area Selection”, input your value for latitude, longitude and radius based on the

L




~ Google Earth Pro

File Edit View Tools Add Help

¥ Search '____J
Search

Get Directions History
v Places
3 T‘: My Places e
:- -_C' Dead Sea
:"D Chicago
_ _:D Cincinnati
: :D Virginia 177
8 Indiana 169

L8 japan Mt Fuji y ' "’{RO hneft Pdrk

L8 |ndiana 165 B s Itn\'a T . ; -

_ B L as Vegas Mojave B e A DAt SO no md N dp a: @
-___-D Chile earthquake X 8 N T éx‘* Yl Sk

'8 New York .

C18 Chile Mining Petalur‘na !Untﬂltledjpldc

'f;} .
20

:_D Independencia
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Chck “View” to see the area you have selected (to process) If Google Earth do not

start automatically, Go to “NAPA_EQ/RESULTS/GEQO/” and double click

“MasterArea.kml” to open.




« Figure 1 [= [ o ] i

Desktop Window Help [l File Edit View Insert Tools Desktop Window Help el | || B || X |

4| Figure 2

File Edit View Insert Tools
do h NP 4|3 DRI G
Jdde |k IR AR 2 |[0EH =D Jdde |k : D wls JILEIE = htar Sensor: SENTINEL-1A, Images Nr: 2

| tar Single Polarization

Image 20140831 VV Image 20140807
5. o W " Subswath
500
12.4
100 1000 Single Image
; Get Weather
< 1500 % 1500
= : & View Footprints View Parameters
3 2000 ) 3 2000
% é Area Selection
v 2500 9 2500 Latitude Longitude Radius [km] Max Area
sodo} ... Il N 0
Samples Lines Rg OVS Az OQVS
- 3500 Size . . 1 1
4000 e = M Final View
1000 2000 3000 4000 500( 500 1000 1500 2000 2500 3000 3500 4000 4500
Line [pix] Lineppo.g £ |

View Master Stop [single img]

356_CZE5.SAFE\measurement\sla-s1-slc-vv-20140831t147335-20140831t142403-00 =" = = B . S
2185-002356-001.tiff seems to be corrupted and NO HEADER INFO can be _ ' s -
read!!! Further Process with this image may lead to error!!! 3

- . Co-reg. param. View Co-reg. Sl

The Processing concluded successfully, here a specific message:

“View Master/Slave” to view the SAR image. When the process is finished, the button
will turn to green from red.




7. Click “Co-registration”. Coregistration will “align” all images pixel-by-pixel. This will

allow us to compare the images pixel-by-pixel.

= Searching for 7600 Points A GotComents Nl i Single Polarization
@ ! b d
5 get_master_pts: 5557 points selected > : Polarization/Subswaths
U P N Subswath
W The Processing concluded successfully, here a specific message: N7 i . L &
3
@ Get Master Points: job ended Data Selection
a5 Elapsed Time: 45 seconds Single Image
= 21-0ct-2017 01:35:48 ® Al Update Get Weather
i t4 ff - i @ Ext. Orb
Initial Offset: Orbits , Runtime: 40s - ETA: E"El- = View Footprints View Parameters
Amplitude Cross-Correlation: Slave images coregistration
Keeping existing files -if available- (to overwrite them, selec{ N Master Selection Area Selection
Overwrite option in Coregistration Parameters) 20140807 » Latitude Longitude Radius [km] Max Area
Reference Window 64, 64 - - . —
Pixel Search 12, 12 No rain/snow during
Correlation OVS 64, Win 16 R Samples  Lines RgOVS AzOVS
Thresholds: Corr. 0.3, SNR 7 Size . . 1 1
Points Skimming: Final View

Ignoring the External DEM
Polynomial degree: 1
Thresholds: Nsig 1.5, MaxRms 0.05, MinPts 50

Data Processing

View Master Stop [single img]

Resampling coefficients:
Ignoring the External DEM
Polynomial degree: 1

30 View Ex. SL

Co-reg. param. ! View Co-reg. Sl

==l .

017, the SAR PROcessor by peniZ Refresh 0K

set_init_offs 20140807-20140831 (5557 points): OffS mean 30 std 0.0 OffL
mean 30 std 0.3
fx >> v

'III -

= Py

=T |




4\ MATLAB R2017a - student use = 8 [x] 4] MAIN - DANAPA_EQ\ (= [a ] x]
x| Search Documentation X~ EREEER
_ 4 DATASET SELECTION - DANAPA_EQ\ [ B ][ X ]

b GRS » D: *» pcodes * v P o

; orbit files written for 1 images A S

_g 9 DANAPA_EQ\ Select

2 To download Weather data, you need to fill in an API code in the Advanced Data Set

c Parameters. Samples 7440 Lines 7670 Images Nr 2

o Check the manual: http://sarproz.com/manual/adv_param_html

= Primary SENTINEL-1A Secondary —_—

Q s : } 3 ,

: No Temperature data found: generating a synthetic sinusoid S el s G

Bn DC Btin BtFin -

é synthetic temperatures written —— 3500 0.5 f Inf '
@ 20140807 0 0.00 0 21 .. W : = :

5 get_timezone: negative result status!!

< Images Graph

The coregistration was concluded succesfull STAR. 1 saaeor v| | 05 5222 SaveAs  Plot Graph
Current Selection
Nr of Selected Images: 2 Nr of Connections: 2

SLC data Preparation: job ended
Elapsed Time: 333 seconds
21-0ct-2017 01:40:36

SLC Data import Advanced params Weather Module

Load Temp Load Aux Data Export Site Param

File D:\NAPA_EQ\InputParFile.txt correctly updated

Manage Version Plot Dataset OK
File D:\NAPA_EQ\RESULTS\MATLAB\DefParam correctly written y JRpp—

ROZ (c) 2009-2017, the SAR PROcessor by periZ

file D:\NAPA_EQ\RESULTS\MATLAB\MatrIncImgAll is missing. You can generate
it via "Full Graph Coherence Estimation”

one-sensor STAR graph

writing sparse file D:\NAPA_EQ\RESULTS\ModFit.mat

You will see the success message in command window when co-registration is

completed. You can click “OK” to close “SL.C Data Import” window. You can click
“OK” to close “Dataset Selection” Window.



4\ MATLAB R2017a - stud '« | Figure 1 L= | | < Figure 2 =B ][ X ]
File Edit View Insert Tools Desktop Window Help 1 File Edit View Insert Tools Desktop Window Help ¥
a8 ko'l SHS | RIRNRAROTIDEA- & |0 a0 NEdde | M RKIKODEL- A0 m O
:g set3points: cony "“39920140307 i Image 20140831_WV -
LE T
o orbit files wrif
o 1000 1000 2
3 To download Weaf 14 {124
-~ Parameters. ' '
v Check the manual 2000 2000
3]
a 1 Slave images | — -
= X 3000 X 3000
o =5 k=
< The Processing { ® o
& 4000 2 4000
SLC data Prepar @ @
Elapsed Time: 3§ » =
21-0ct-2017 01:3 5000 5000
1 Slave images | 5
6000 B 6000
Processing the
7000
Using 2 workers e 0
3 1000 2000 3000 4000 5000 6000 7000 1000 2000 3000 4000 5000 6000 7000
1 Slave images | . . .
Line [pix] Line [pix]

Extracting Slave Images

SLC data extraction

You can also check a .

The Processing concluded successfully, here a specific message:

J

peg”’ format of the SAR images

folder.

DU T TUCCINTY

mn

View Master Stop [single img]

View Ex. SL

“NAPA_EQ/FITTED”

-
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Search Documentation © JRIEERG

£ ¥ L » D: » pcodes * v P
Ignoring the External DEM ~

Polynomial degree: 1
Thresholds: Nsig 1.5, MaxRms 0.05, MinPts 50

Resampling coefficients:
Ignoring the External DEM
Polynomial degree: 1

Current Folder

set_init_offs 20140807-20140831 (2917 points): OffS mean 30 std 0.0 OffL
mean 30 std 0.0

Workspace

amp_corr2: 20140807-20140831, 2771 input points, 2762 outputed, 1918 over
thresholds

cull_points 20140807-20140831: 1918 input, 1856 output
setimageconf: converting from SLC data

image.conf .mat written for 1 images

set3points: converting from SLC data

orbit files written for 1 images
Query for 31-Aug-2014 14:23:00UTC and (38.280, -122.280) finished.

Weather data: 1 queries out of 1 correctly downloaded.
The coregistration was concluded succesfully

The Processing concluded successfully, here a specific message:

[
| 1
4| SLC DATA Processing e || B | X |
SLC Data List
o ol | Untar Sensor: SENTINEL-1A, Images Nr: 2
kol V| Deltar Single Polarization
Polarization/Subswaths
Subswath
L ]
Data Selection
Single Image
e Al Update Get Weather
® Ext Orb
i : View Footprints View Parameters
‘ Master Selection Area Selection
20140807 G Latitude Longitude Radius [km] Max Area
No rain/snow during - - . L]
the day Samples Lines RgOVS AzOVS
Size 1 1
Final View

Data Processing

Delta 30
Co-reg. param.

s

At this point, to save space. vou can delete (or move to an external disk of vours

whole “SI.C” folder. This will save vou ~1.7GB space.

View Master Stop [single img]

[ ] ovw View Ex. Sl.

View Co-reg. Sl

"

thé

If later you need to reprocess

everything, you can download the data from ftp again.



Part 2: Pre-process tor
generating interferogram



1 = .
&% EE L » D:» pcodes * v P SARPROZ
= Ch{e== s : = The SAR. InSAR. PSI PROcessor by periZ
3 4 SITE PROCESSING - DANAPA_EQ\ [= o] RTINS P . e By
©
't No Current Images Graph Auxiliary analysis Sparse points selection Post-analysis
= One-sensor STAR Multi-Temporal Select Dataset Dataset Description
o sy Adaptive Mask Go Load Mask Go Geografic Corrections Go s
a P |
gel Change detection Go Custom Mask Go
@ | Reflectivity map and ! N DEM post-analysis Go
S_ Th amplitude stability index Multi-Channel Go _ . Site Processing Small Area Processing
- Change detection Ampltude processing
v Th Mask for sparse ! Images fine —
§ points selection image classification Go equalization Go PS classification Go
S — 0K |1 Help Mode
Prefimi odi . Amplitude time "
B[ InSAR processing series analysis s T'Tf geges Go
21 External DEM selection Modu copyright 2009-2017 Daniele Perissin, info@sarproz.com
Current SRTM - INSAR Params Go Sub-pixel positions & i . RN, Q=
el analysis Multi-sensor Go ¢
. S Reset flat/height analysis
. DEM visualization Go conisitinls & Mutti Image InSAR processing
1B
APS estimation !
Full Graph Coherence 2 Lo
fil GCP selection 1 sislmsiion Visualization tools
it ) : Graph Analysis Go :
External DEM and Residual fringes B and Refinement — %
synthetic arnplilude l estimation and removal
. in SAR coordinates Sparse Points !
Interferograms ! processing Scatter Plots Go
wWri Coregistration processing
Refinement Go :
. Results exporting
G (optional) Caherencte_ Map l Extended data export = View parameters Go
generation kmi-geotif:
Sub-dataset extraction ) IS
wri Selection and Single Interferogram Go Sparse data export o
e Go processing (kmi-csv) Go View interferograms Go
Fi

1. Click “Site Processing” in the main window. In the new site processing window, click

“Reflectivity map and amplitude stability Index” to generate reflectivity map.
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Current Folder

Workspace

1 .,'._n
one-sensor STAR graph
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writing sparse file D:\NAPA_EQ\RESULTS\ModFit.mat

writing sparse file D:\NAPA_EQ\RESULTS\PSType.mat
writing sparse file D:\NAPA_EQ\RESULTS\EDem.mat

File D:\NAPA_EQ\InputParFile.txt correctly updated
file D:\NAPA_EQ\RESULTS\MATLAB\InSarParam written!

the tool is going to process
proceed (no is default) ?

Reflectivity Map Calcula

Processing the Reflectivity Map Calculation

Using 2 workers

preparation of files for quick view: job ended

File D:\NAPA_EQ\InputParFile.txt correctly updated

The Processing concluded successfully, here a specific
Reflectivity Map Calculation: job ended

Elapsed Time: 61 seconds

21-0ct-2017 01:42:31

Processing the Sparse Mask Generation
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processing

Results exporting

Extended data export
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Sparse data export
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Post-analysis
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Multi-sensor
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Visualization tools
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View parameters
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2. Click “Mask for sparse points selection” and Click “Go” in the new popped up
window. Click “OK” to close the window when it 1s finished.
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file D:\NAPA_EQ\RESULTS\MA1
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one-sensor STAR graph

InSAR params:
No update option: processif
Flattening and DEM removal
Goldstein Filter

Window size: 15 x 15
Output Coherence: pre
Coherence Type: ampl

No Phase Unwrapping
Multi-looking RgxAz: 1x1

write_temp_interf: 4 sucq

orthorectifying Phase-20144

« Figure 1
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Window Help
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file D:\NAPA_EQ\RESULTS\GEO\Phase_20140831_20140807_5

preparing files for quick view. Delete .jpg files in case of data updates

You can click “View Parameters™ 1n visualization tools panel. Then select “Retl. Map”
in parameter and click “plot” to plot it. You can also go to “NAPA_EQ/RESULT”

Go

Go

Sparse points selection

=B

Post-analysis

and open “MeanFirst.jpg” to check the jpeg format of reflectivity map.
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Custom Mask Go
Generation
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efres
Plot




4\ MATLAB R2017a - student use

Current Folder

Workspace

» D: » pcodes *

Using 2 workers

preparation of files for quick view: job ended

File D:\NAPA_EQ\InputParFile.txt correctly updated

The Processing concluded successfully, here a specific
Reflectivity Map Calculation: job ended

Elapsed Time: 61 seconds

21-0ct-2017 01:42:31

Processing the Sparse Mask Generation

Using 2 workers

crea_masch: selecting local maxima

writing sparse file D:\NAPA EQ\RESULTS\Maschera.mat

File D:\NAPA_EQ\InputParFile.txt correctly updated

The Processing concluded successfully, here a specific
Sparse Mask Generation: job ended

Elapsed Time: 14 seconds

21-0ct-2017 01:54:45

sel_par: neither file D:\NAPA_EQ\RESULTS\DemSynt nor
D:\NAPA_EQ\RESULTS\DemSynt.mat found

The four black cross indicates the four corner of AOL.
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points selection
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3. Click “DEM Visualization” to visualize the DEM inside your area of interest (AOI).
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Sparse Mask Generation: job ended
Elapsed Time: 5 seconds
27-0ct-2017 03:30:16

sel_par: neither file D:\NAPA_EQ\RESULTS\DemSynt nor

4. Click “GCP Selection”. In “Auto GCP”

D:\NAPA_EQ\RESULTS\DemSynt_mat found
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4 SITE DDNCCCCIAL;, DDA RMIADVA T | - |l n || x |
4| Figure 4 - B x]
Current Post-analysis
File Edit View Insert Tools Desktop Window Help >
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Panel, click “Keep Current Orbits”.

the process is finished, click “OK” to close the window.

When
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East coordinate (UTM): 563767.0
UTM Zone: 10
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ellipsoidal height (WGS84): 11
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checking for SRTM files

missing SRTM files will be automatically downloaded, s
found

Reading SRTM data

DEM processing started
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UTM Zone: 10

Hemisphere: North
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line: 5476

4| SITE PROCESSING - D:\NAPA_EQ\

Current images Graph Auxiliary analysis

One-sensor STAR Multi-Temporal Go

Adaptive Mask

Preliminary analysis
Change detection Go
Reflectivity map and E
amplitude stability index Multi-Channel Go

Change detection

Mask for sparse H
points selection
Preliminary geocoding

External DEM selection H
Current: SRTM

DEM visualization Go

Image classification Go

INSAR processing

INSAR Params Go

Reset flat/height Go

_ Runtime: 26s - ETA: .. | = | O |[X7]
acpseled DEM processing

Trwrgoc

estimation and removal

Interferograms !
processing

Go

External DERang
synthetic ampitude .I

in SAR coordinates

Coregistration =
Refinement 0
p— Coherence Map !

generation
Sub-dataset extraction .

Selection and o Single Interfe_rogram Go

extraction processing
S—:“-:"_‘x: 2 |_'\:, 2 7 the "‘__.':\;:{:_—,__.-v,: -

] NO security prompt

Sparse points selection

Load Mask

Custom Mask
Generation

Amplitude processing

Images fine
equalization

Amplitude time
series analysis

Sub-pixel positions
analysis

Go

Go

Go

Go

Multi image InSAR processing

APS estimation

Graph Analysis
and Refinement

Sparse Points
processing

Results exporting
Extended data export
(kmi-geotiff)

Sparse data export
(kml-csv)

o

Go

&

Go

Go

Running in Normal Mode

=B

Post-analysis

Geografic Corrections

DEM post-analysis

PS classification

Time Series
Module

Multi-sensor
analysis

Visualization tools

Histograms

Scatter Plots

View parameters

View interferograms

Refresh

5. Click “External DEM and synthetic amplitude in SAR coordinates”.

Go

Go
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missing SRTM files will be automatically downloaded, s
found

Reading SRTM data

DEM processing started
Using a grid of 3.81 m in ground range and 3.64 m in g

loading GCP:

north coordinate (UTM): 4229612.0
East coordinate (UTM): 563767.0
UTM Zone: 10

Hemisphere: North

ellipsoidal height (WGS84): 11
sample: 2542

line: 5476

preparation of files for quick view: job ended
The Processing concluded successfully, here a specific
DEM resampling: job ended

Elapsed Time: 187 seconds
21-0ct-2017 02:10:47
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10. CHECK THE CORRECTNESS of your GCP: Geocode your reflectivity map to
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your Google Earth does not start automatically, go to
“NAPA_EQ/RESULTS/GEQO/” and open “Reflectivity_Map_5_5_ortho.kmz”.

Mode, Press “Go”. If




Change the transparency of the layer to see if your SAR image is well geocoded to
Google Earth.
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Part 3: Generate Interferogram
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2. Click “Write” after process complete. Click “Read & Plot” to plot the interferogram

and the COffGSpOﬁdiﬁg coherence map.
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No Phase Unwrapping
Multi-looking RgxAz: 1x1

write temp interf:
fx >>

4 successfully moved file(s)
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InSAR params:

No update option: processing all data
Flattening and DEM removal

Goldstein Filter

Window size: 15 x 15

Output Coherence: pre

Coherence Type: ampl

No Phase Unwrapping

Multi-looking RgxAz: 1x1

Current Folder

Workspace

write_temp_interf: 4 successfully moved file(s)
This algorithm implements a sparse Least Square unwrapj
and dirty solution (not accurate) to be used with care.

generating and writing interferograms

file D:\NAPA_EQ\RESULTS\MATLAB\MatrIncImgAll is missing
it via "Full Graph Coherence Estimation”

one-sensor STAR graph

InSAR params:

No update option: processing all data
Flattening and DEM removal

Goldstein Filter

Window size: 15 x 15

Output Coherence: pre

Coherence Type: ampl

4 SITE PROCESSING - DANAPA_EQY

Current images Graph
One-sensor STAR

Preliminary analysis

Reflectivity map and
amplitude stability index

Mask for sparse
points selection

Preliminary geocoding

External DEM selection
Current: SRTM

DEM visualization
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Refinement
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Sub-dataset extraction
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Unwrap. Select “Coherence” for Mask and input “0.3” as threshold. Select

“Displacement [mm]” tor Conversion. Click “GO” again to run interferogram unwrap.

3. At last, we want to unwrap the interferogram. Select “Sparse L(east) S(quare)” for
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Click on “Read & Plot” again to plot the unwrapped interferogram. Compare it with

the wrapped one. Please pay special attention to the colorbar scale.




At last, you should also geocode the final product to Google Earth. Select
“Orthorecitty” in Mode, keep default downsample as 5*5. Click “Export”. The KMZ
file could also be found in “NAPA EQ / RESULTS / GEO / % folder
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(Optional)
Manually Geocode your SAR Image



* You need to geocode our SAR image to latitude/longitude
coordinates, and show it on Google Earth.
* One ground control point (GCP) is required.
* You need to search carefully for one target that appears both on
SAR image and Google Earth (Optical Imagery).
* You need to find the corresponding SAR coordinates AND
lat/lon coordinates.
* You need to input the two coordinates system for your GCP.
* A guide will be provided for this one.
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Sparse Mask Generation: job ended
Elapsed Time: 5 seconds
27-0ct-2017 03:30:16
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1. Click “GCP selection” to open this module. You can click “Plot Mean” to view the

reflectivity map you just generated.
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2. Search for 1solated bright points in SAR image. You can also browse the

“Meanlirst.jpg”. In this case, a target at (4483,1393) 1s selected for you.




3. Search for the corresponding target on Google Earth Imagery. Why do we select a
target at an airport?
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4. Compare the GCP that shows on a SAR imagery and an optical imagery. Remember
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Zoom in the two targets and write down their coordinates. In the case of SAR imagery,
choose the pixel in the middle with the highest intensity.

S . Click and drag to rotate, or click "N" to reset to north @
Get Directions History

¥ Places
:_:D New York
—'8 chile Mining
-8 Independencia
: fD Milan Italy
'O calama
'O vdot2

¥ ¥ Untitled Place... - [X.Y} [4483 1385
Index: 4.711
[R.GB]:[111]

Reflectivity Map

H& Temporary Places |,

E_ﬁ + ¥

¥ Layers

~

4 /% primary Databa...
Y/® The new Google S
“¥ Borders and L. -f*Untltled Place
— B Places ;

— = Photos
| = Roads
& 3D Buildings
:;‘:I; Ocean
— % Weather
:_ ' Gallery »
L@ Global Aware... ’ Google Earth
O3 M [ | |

Imagery Date:*10j17/19937, lat 38.212260° lon -122.271478° elev 10m eyealt 32m )

4476 4478 4480 4482 4484 4486 4488 4490 4492
Azimuth

= o B 0 Er



=~ Google Earth Pro =B X
File Edit View Tools Add Help le (B ][ X |
L 4 Sear('h , ¢ Q\I e ‘i s-gn in Crarca nointe cola~tinn Daod sis
I B | « GCP - DANAPA_EQ\ (= [ o | .
| Google Earth - Edit Placemark x fic Corections.  (1Gn
i i GCP Coordinates
otels neal Coord
North [m] / Lat [] 38.212228
G - "
4 Name: |Untitled Placemark e post-analysis Go
v Places | East [m] / Lon '] -122.271603 UTM
& o Local
‘. Latitude: | 38.212228° Ext. DEM Height Auto -lassification Go
- Longitude: | -122.271603°
=N Sample 1393 Zone
| . . me Series Go
& » ! Line 4483 Hemi. | North Module
=y Pixel Selection —
o ‘. Description = Style, Color | View | Altitude ® Adjust to Radar Target Force my pixel analysis o
v
_ Add link... Add web image... Add local image...
B 1.4 Reset GCP & Orbits Write
| jon tools
b l Auto GCP istograms
v Layers | Keep Current Orbits Through Ext. DEM
(a] = Catter Plots
PRLIET Pr|| GCP Plot
E\f!‘_ I . o
v P 3 - U n t 1 t le d P acC¢ Piot Mean GCP Kml MeanKml  [v] OVR  parameters Go
@ p
— 4 SAFPVINS. (8) SN09-a011 interferograms
I |
Cem g
L 3 NO security prompt Running in Normal Mode Refresh oK
L@ ¢
E Vi

oK Cancel 4 | e

5. Input the lat/lon coordinate and sample/line coordinate that you wrote down for

the target. Then click “Write”.






