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1 Intr oduction

The aim of this document is to provide quick look on SARscape and toguide the user through the most
common SARscapefunctionalities.

The document describes how to install SARscape,the SARscapepreferences and SARscape environment.
Moreover, the most common functionalities are described providing notes and tips to let the user taking
advantage of the whole SARscape processing opportunities and inteface. A dedicated chapter describes the
processing in batch mode, the reporting files are described as well

The functionalities and example are referred to SARscape version 5. 6, running under ENVI 5. 6 with a
standard (GIS-like) interface installed on Windows 10, 64bit.

For other software functionalities, such as interferometry or interferometric stacking, the Reader is referred to
dedicated tutorials. The tutorials and the datasets can be downloaded
http://www.sarmap.ch/wp/index.php/software/sarscape/ .

2 SARscape Quick Start

2.1 Install SARscape

SARscape 5.6.0 requires ENVI version 5.5.3 or higher

Before installing SARscape, please make sure you are logged in as an Administratoy that you have enough
free disk space on your C. drive (about 2 GB) and that all other applications are closed.

On Windows, right click on the exefile and click on Run as Administrator. The SARscape Setup Wizard guides
you through the installation step s. Click Mextto complete the installation (Figure 1).

Inthe fiSel ect Addi t i o watdll InfelaOpdnGLOCP oallp runtirseeifl yeucdb not have the
OpenCL CPUdriver (to run OpenCL code on CPU, this flag is selected by default) (Figure 2). In this case,
during the installation another installation wizard appears, and the user can customize the installation of the
Intel OpenCL Runtime (Figure 2). For further information, please visit http://sarmap.ch/ocl/opencl -install.html
and http://www.sarmap.ch/ocl/opencl -fag.html.

If SARscape is properly installed, it appears in the ENVI Toolboxes as a menu igure 3).


http://www.sarmap.ch/wp/index.php/software/sarscape/
http://sarmap.ch/ocl/opencl-install.html
http://www.sarmap.ch/ocl/opencl-faq.html
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7 Setup - SARscape 2= X
Select Additional Tasks -
Which additional tasks should be performed? sarmap

Select the additional tasks you would like Setup to perform while installing SARscape,
then diick Next.

Install Intel OpenCL CPU-only runtime.

%] (recommended when a compatible OpenCL CPU-only runtime is not already
available on this computer)

<Back 7 Next > | Cancel

Figure 1 Select Additional Tasks tab during SARscape installation.

ﬂ OpenCL™ runtime for Intel® Core™ and Xeon® Processors S ﬂ OpenCL™ runtime for Intel ® Core™ and Xeon® Processors S.

OpenCL™ Runtime sor

> IMPORTANT INFORMATION ABOUT YOUR RIGHTS, OBLIGATIONS ~
and Xeon Processors JAND THE USE OF YOUR DATA . READ AND AGREE BEFORE
‘COPYING, INSTALLING OR USING

This Agreement forms a legally binding contract between you. or the
icompany or other legal entity ("Legal Entity”) for which you represent
and warrant that you have the legal authonity to tind that Legal Entay
are agreeing 10 this Agreement (each, “You' or “Your’) and Intel
[Corporation and its subssdianes (collectively “Intel”) regarding Your use
of the Matenals. By copying. installing, distributing. publicly displaying.

H t l ’ or otherwise using the Matenals, You agree to be bound by the terms of
‘ 'n e this Agreement. If You do not agree to the terms of thes Agreement, do
Software A1 accept the terms i the Lcense Agreement

N

ﬂ OpenCL™ nuntime for Intel® Core™ and Xeon® Processors S. x

™

For Intel® Core’

R

Cick the Finsh button to ext the Setup Wizard,

Figure 2 Installation of OpenCL runtime. To use SARscape 5 and newer, a working OpenCL runtime must be
already available on the target machine.
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Figure 3 SARscape in ENVI Toolboxes.

2.2 About SARscape

By clicking on the About SARscape(Figure 4) a pop-up appears (Figure 5) showing information about the
currently installed SARscape version as well as the version ID (and eventually the date of the installed patch
if present). If a problem occurs, the full version ID should be provided to the sarmap support team. Make sure
with your SARscape distributor that you are using the latest version with the latest patch available.

'SARscape/About SARscape |

~] [

L

EI_ SARscape A
Import Data

| Basic

| Gamma and Gaussian Fittering

| Focusing

| Interferometry

| Interferometric Stacking

| ScanSAR Interferometry

| Polarimetry and PolinSAR

| General Tools

| SARscape Task-IDL Scripting-Modeler
| Preferences

M Batch Browser

)| | Administration

-t Help

B oo 5Aicape|

gy SARscape License Agreement
gy What is new
g Last patch available

”ffffffffff'

Figure 4 About SARscape in ENVI toolbox.
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B About SARscape 5.6 X

ENVI SARscape 5.6  [build 5.6.0_20210115]

Copyright (C) 2001-2021 samap SA. All rights reserved.

samap SA sarscape@samap.ch

Via Stazione 52 hitp://www sarmap .ch

CH-6987 Caslano +41 91 600 9365 phone

Switzerand +41 91 600 3369 fax
oK

Figure 5 About SARscape pop up showing SARscape version ID and other information.

2.3 Install SARscape Patch

An internet link allows downloading the latest available patch for the current version. The button is located at
the bottom of SARscape menu (Figure 6). Before installing SARscapepatch, please make sure you are logged
in as an Administrator. Pleasedo not uninstall older patch in your computer. The last available patch includes
all the bug fixing and improvements created in the previous patches for the same SARscape version

Toolbox

/SARscape/Last patch available

[~ vl

i

& Regions of Interest

SARscape

]| Import Data

[-+{_] Basic

f#-__| Gamma and Gaussian Filtering
| Focusing

i Interferometry

-1 Interferometric Stacking
-1 ScanSAR Interferometry

{__| Polarimetry and PolinSAR

| General Tools

[#-1_| SARscape Task-IDL Scripting-Modeler
[\ | Preferences

g Batch Browser

#-{__| Administration

g Help

%4 About SARscape

2 SARscape License Agreement
g What is new

8 ¥ 1 Last patch available

Figure 6 Last patch available button opens an internet link where it is possible to download t he latest available
patch for current version.

2.4 Uninstall SARscape

Before uninstalling SARscape, please make sure you are logged in as an Administrator and that all applications
are closed. This procedure uninstalls SARscape from your computer.

The steps to uninstall SARscapeare the following:



1 Open the Windows Control Panel
1 Click on Uninstall a program (Figure 7)
1 Right click on the SARscape version you want to uninstall and click on Uninstall (Figure 8).

Note:

SARscape patchesare also listed here, please also removethem if you want to remove SARscape.
Important: it is NOT possible to remove only a patch and continue to use SARscape.

sar
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[=2] Control Panel

&« v 4 [ > Control Panel

Adjust your computer’s settings

System and Security P
Review your computer's status b&,
Save backup copies of your files with File
History

Backup and Restore (Windows 7)

Find and fix problems

3 Network and Internet
\ View network status and tasks
Choose homegroup and sharing options

/ Hardware and Sound

ﬁ‘ View devices and printers
Add a device

Adjust commeonly used mobility settings

Programs

.
[J Uninstall a program

Viewby: Category ¥

User Accounts
@ Change account type

i Appearance and Personalization

Change the theme

Clock, Language, and Region
Add a language
Change input methods

Change date, time, or number formats

Ease of Access
Let Windows suggest settings
Optimize visual display

Figure 7 Uninstall a program in the Windows Control Panel

nd then \ange, Of Repa
e Plisher edOn S2e s
SARscape 560 20001214 “ymapSA 167127200 15568
¥ Teams Machine-Wide incuatie  Unimstall Forosoft Corpeeation 147102020 39M8

Figure 8 List of all installed programs. Right click on SARscape and dick on Uninstall.
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2.5 ENVI environment and preferences

2.5.1 ENVI environment

The ENVI standard interface is divided into three parts (Figure 9): Layer Manager (left), View (center) and
Toolbox (right). These parts are described as follows:

i Layer Manager: it shows all the current loaded layers. It is possible to check/uncheck each layer
to make it visible/hidden.

1 View : it shows the active layers in the Layer Manager. In the Viewpanelitis possible
to pan and zoom into/out from the shown layers.
Note: View can be split into several views using ENVI Viewsmenu.

| Toolbox: it contains all ENVI tools divided in folders.

- [ enn - O »
File Edit [hsplay Placemarks Views Help
20 B a1 @ 5 Vecon~
: ‘ I_ Ne siretch
Layer Manager | Toolbex

& = Search the toolbox — |
=N | 'SARscaps

af [

0 e

%
. Favortes

+ Ancmaly Detaction

+ Band Algebra

+ Change Detection
Classdicabon

0 Feature Exdraction
Fiter

+ Geomatric Comaction

' Image Shampening

+ LiDAR

+ Mosaicking

i Fladar

¥ Radiometric Comection

+ Faster Management

& R of Interest

+ Spatistemnporal Anaksis

SARscape

+ SPEAR

+ Spectral

+ Statistics

+ Target Detection

v THOR

3 Tesrain
Transfom

' Vector
Exensions

Layer Manager

View
Toolbox

| I~

Figure 9 ENVI window, divided in Layer Manager(left), View (centre) and Toolbox (right) with SARscape and
the search field.

Tip: If the name of a module is known ( both SARscape or ENVImodules), it is possible to type the
name (or part of it) in the Search the toolbox field at the top of the Toolbox panel. Thus, only
the modules containing the searched name are shown in the toolbox. To display all the modules
again the text in the Search the toolbox has to be deleted.
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2.5.2 ENVI preferences

To immediately have a quick access to the path in the dialog boxes, the ENVI Preferences should be set.

ENVI preferences are in File-> Preferences (Figure 10). The paths have to be set in Directories: the Input
Directory (1), the Output directory (O) and the Temporary Directory. ENVI Temporary Directory is used to
keep intermediary files during SARscape workflow processes.

Tip: Setting an easy reachable folder as 7emporary Directory allows users to quickly access to the
intermediary results of the SARscape workflows Due to the size of the intermediate files, the
Temporary Directory must be set accordingly. If fiDelete Temporary Fi | e s 0 iFalse, she t
content of the workflow temporary directory is moved to the ENV/ output directory.

P
Search & PRestoreDefauts~ [ impont
{&) Apphcation A Drrectores
L] Data Manager Remenmber Input/Output Diectories _[Yes
J Orectores| Input Directory D:\GettingStarted \data
; ?w\aﬁmﬁ& Output Directory D:\GettingStarted \output
A\ North Arow
3 D:\GettingStarted\t
Y Overview Temporary Directory ing emp ]
4] Plots 3y ory o
4 Pyramids Extensions Directory” C:\Users \sarmap \ idl\envi\extensions5_6\
. Remote Connectiviy Custom Code Directory” C:\Users\sarmap \idl\envi'\custom_code5_6'
Annotations Spectral Library User Directory C:\Program Files\Haris\ENV156'\resource \specib
i Text
7 Symbol
A Arow
% Polygon
» Polyine
&, Picture
£ Legend
#=1 Color Bar
£ Scale Bar
) Image Magndier
Gnd Lines
@ Contours
NITF
#i# NITF General v
< >
“These preferences require ENVI to be restarted before they take effect.
(7] OK | Cancel

Figure 10 ENVI Preferences / Directoriespanel. Suggested I/O and temporary directories.

2.6 SARscape preferences

To correctly perform SARscapeprocessing SARscape Preferences have to be set accordingly kfore starting
the processing. Preferences management is split into two modules: Preferences common and Preferences
specific

Common preferences  are used to specify general parameters in SARscape, such asDirectories and batch
file name, General Parameters User accounts Repositories CSV Fieldsand Clusterparameters (Figure 11).
Specific preferences  allow loading several preference settings that are ready to be used in SARscapeby
using the top-left button in SARscape preferences. The Specific Preferences are:

1 General 1 Wrong Orbital Data

1 Stereo 1 TanDEMX Bistatic Configuration

1 UHR (better than 1m) 1 CInSAR ERS ASAR Interferometry
1 VHR (better than 3 m) 1 Sentinel TOPSAR (IWEW)

1 HR (better than 6m) 1 PALSAR2 ScanSAR

1 MR (between 10m and 30m) 1 TSX ScanSAR

1 LR (coarser than 30m) 1 Squinted Data

1 Interferometry Low Coherence

t

o
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Both common and specific preferences can be modified, adapted, and saved as sml file for future use just
loading them using the specific Loadand Savetop-left buttons (Figure 12).

Note: If the preferences have been changed, these changes are not applied to the open panels. These
panels have to be closed and re-opened in order to let the changes take place.

Directories and batch file name must be set to store the working files and the batch file on the computer,
read/write privileges are mandatory. Pleasg make sure in setting directories you have read/write privileges.

The Working directory is also used to store some information about SARscape processes such as Log and
Trace files (as described in the .Log, .Trace and Error report section). The use of the Batch file and the
possibility to perform parallel processing using different working directories are explained in the Batch
Processingsection.

The other directories have to be set if you have created a local (or local network) copy of DEM files or Orbit
files.

Note: SENTINELIWEWhas a dedicated preference set call ed n.
used in case of processing with Sentinel IW-EW data.

Note: For Sentinet1 data, in particular for interferometric processing, itis strongly recommended to
use precise or restituted orbit files. These data can be downloaded from this link:
https://gc.sentinell.eo.esa.int/ or using the Sentinel Download Auxiliary files that is explained in
the specific section.

(&) preferences [General] X

Restore | Load | Save

=3 Preference Directories and batch file name
Directories and batch fie name  |[Working directory ID:\work _sarscape
;|General paesaistery SRTM-3 DEM directory
g:z;a;:::s’“s SRTM-1 DEM drectory
o

i DTED DEM drectory

CSV Felds ALOS World 3D 30m DEM drectory
(GTOPO30 DEM drrectory
TDM 50 DEM directory
DORIS drectory
Sertinel 1 surkary drectory D:\SENSOR-ORBIT\SENTINELT\ o]
PRC/PRL drectory
RADARSAT-2 drectory
Batch file name D:\GettingStarted \batch sav

(7] Ok Cancel

Figure 11 SARscape Preferences common panel.
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[&) Preferences [Sentinel TOPSAR (IW - EW)] X

Load Preferences || Load = Save

General e
Stereo atic Looks Computation False
UHR (better than 1m) ler RG Poly Degree ;
VHR (better than 3m) Ez E:’; E:::' =
VHR (better than 6m) kh Looks 1
HR (better than 10m) £ Locks 4
MR (between 10m and 30m) Size 28000
LR (coarser than 30m) Ov':ﬂa: 1000
Interferometry Low Coherence i Gad Siza 6) — 1
Wrong Orbital Data Window Size X
TanDEM-X Bistatic Configuration olation Window Size 7
CINSAR ERS-ASAR Interferometry oo 10
% mpling Method 4th Cubic Convolution
SeninelIOPSAR (W EW) le tropospheric range delay comection |False
PALSAR-2 ScanSAR
TSX ScanSAR
Squinted Data

(7} Ok Cancel

Figure 12 Pr ef erences s paad Préféranicesp ahet t om i n the upper | eft
preferences set that can be chosen from a list. The Cartographic Grid Size set to 15 min case of Sentinel
Topsar data.

2.7 OpenCL Platform and Devices

In the Preference common tool, at the top of the General Paramet er s, t wo O®peCl Blatform al | e d
Named a W@gdenGlL Devicenamé ar e present.

An OpenCL platform is a (vendor specific) OpenCL implementation and an OpenCL device is the actual
processor performing the calculations. Each OpenCL platform can see o or more OpenCL Devices. For some
SARscape tools, GPU support is provided. To carry out the processing using your GPU, choose it from the
OpenCL Device Name list.

By selecting different devices in different working directories, it is possible to launch pa rallel processing on
different devices at the same time. Please refer to the Parallel Batch Processingparagraph.

2.8 SARscape environment and modules
All the tools and modules of SARscape are found in an ENVI toolbox folder, they are usually in the right side

of the ENVI window. Clicking on the /7 p / symhdl near the SARscape folder all the subfolders containing the
different SARscapemodules are shown (Figure 13).

11
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Toolbox B
[Search the toolbex |
‘/SARscape |
[=] [+ &
W] 5ARscape| ~
[ Import Data
[=--{_ Basic

&4 Coherence Workflows
it Coherence ILU-RGB Workflow
itz Coherence CCD Workdlow
g Coherence MTC RGE Workflow
it Coherence MICCD RGB Workflow
g Coherence COV-PWR-LCC RGE Workflow
"~ Coherence CCD Time Line Workflow
g Intensity Time Series Workflow
# Moving Target Detection Worldlow
4 Intensity Processing
g Muliiooking
Coregistration
. Fitering
.z Single Image Fitering
|~ Single Image ANLD Fitering

#a De Grandi Spatio-Temporal Fitering
gy Adaptive Non Local SAR Fitering
* Geocoding
~ gy Geocoding and Radiometric Calibration
#a Layover and Shadow Mask Generation
~tgg Mapto SAR Image Conversion
. Map to SAR Point Conversion

[ Map to SAR Shape Conversion

g Post Calbration
1__ Feature Extraction
|| Gamma and Gaussian Fitering
Focusing
| Interferometry
| Interferometric Stacking
| ScanSAR Intederometry
| Polarimetry and PollnSAR
General Tools
| SARscape Task-IDL Seripting-Modeler
Preferences

\ §a Preferences commen
#a Preferences specfic

# Batch Browser
- Administration

gz Help
g9 About SARscape

. SARscape License Agreemert
gy What is new
-t Last patch available

|__ Spatiotemporal Analysis
-] SPEAR

| Spectral
| Statistics
Target Detection
Task Processing
THOR
Temain
Transform
Vector
Extensions

Figure 13 SARscapemenu containing SARscape tools in ENVI Toolbox.
2.8.1 SARscape Pane(typical)

A standard SARscapepanel is composed by several tabs Not all of these are always present. The panel of the
Geocoding is used here as an example as it contains all the tabs.

The Drag & Drop option allows selecting one or more files via the OS file system explorer or the ENVI Layer
Manager, and to drop them in a panel.

1 Input Files
The files used for the processing must be be insert here (Figure 14, left). Unless otherwise specified,
these files are mandatory. Valid entries include a list of one or more file names.
The right button s in the panel allows the following entries:

12
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1 Browse File : Browse one or more files to add as input
1 Select File List : Selectan input file list

1 Open Folder : Allows adding all the files in a folder (and subfolders) that match
— the default file extension filter. This option is available only in some import tools.

q x T Remove All : Removes one or more files from the list.

Note: in some tools, like interferometric refinement and re -flattening, when the first input is inserted,
the following input files are automatically completed assuming that the filename was never changed
and moved during the processing and that the defaul t extensions were used.

1 Optional Files
These files, which are not mandatory, can be used to refine or to help the processing (Figure 14,
right).

1 DEM/Cartographic System
In this tab, a DEMhas to be entered or a cartographic system has to be selected (Figure 15). If a DEM
is provided, its cartographic system is automatically selected.

Inside the panel, mainly the used buttons are:

¢4 This button allows creating the file that has to be inserted calling the proper tool (a
functionality available for GCP Creation and DEM Extraction). After the creation of the file, the
path is automatically inserted in the correct field.

[&) Geocoding and Radiometric Calibration - (m] X [&) Geocoding and Radiometric Calibration — [m] 54
Geocoding and Radiometric Geocoding and Radiometric
Calibration Calibration
Input Files  Optional Files DEM/Cartographic System  Parameters Output Files Input Files  Optional Files  DEM/Cartographic System P Output Fies
Input File List ) Geometry GCP Fie
.
X
Drag&Drop from Disk Drive/Layer Manager/Data Manager
a) b)

Figure 14 a) Input Files tab. It contains import buttons . Note: Open folderis active only in some import tools;;
b) Optional Files tab. The Geometry GCP File can be used to correct orbital information (please refer to the
GCP manual http://sarmap.ch/tutorials/GCP_Manual.pdf).

13



Lf__il Geocoding and Radiometric Calibration
Geocoding and Radiometric
Calibration
Input Files  Optional Files DEM/Cartographic System Parameters Output Files
DEM File
= o
Output Projection:
State Select... v
Hemisphere v
Projection v
Zone v
Ellipsoid v
Datum Shift v
Reference Height|0.00
@ Store Batch Exec Close

Figure 15 DEM/Cartographic System tab. In most cases, it is mandatory to select a DEM File or an output
Projection (in this case, a Reference Height has to be defined).

i Parameters

This tab contains the parameters used for the processing. The Principal Parametersare set according
to the selected Preferences (Figure 16, left). Advanced parameters can be s e t from the fAC
par amet e(fFiguré 16t righa).

1 Output Files
This tab contains the output files. In most cases, the output files appear automatically in the path

string or in the | ist. A right click on the list opens a contextual menu with the following entries (Figure
17):

:| I Select File List : Select an output file list

I Change Output Directories  : This button opens a file browser window allowing
= the user to browse and select the folder for outputs. All the output files are stored
in this selected folder.

1 Change File Extension = Changethe filename final suffix.

14
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|# Geocoding and Radiometric Ca

Geocoding and Radiometric
Calibration

[) Geocoding and Radiometric Calibration == a X

Geocoding and Radiometric
Calibration

Other Parameters

v |Files Optional Files DEM/Cartographic System P

Input Files Optional Files DEM/Cartographic System P Output
Principal Parameters B
Main Parameters Global
X Grid Size 15 Othe
Y Grid Size 15
Radiometric Calibration True
Scattering Area Local incidence Angle
Radiometric Normalization  True
Normalization Method Cosine Correction
Local Incidence Angle Faise
Original Geometry Products False
Output type Linear
(7} Store Batch Exec

Principal Parameters

Other Parameters v

4
Advanced Parameters

id Size 15 A
Y Grid Size 15
Radiometric Calibration True
Scattering Area Local Incidence Angle
Area Exponent 1
User Reference Incidence Angle for Area | -1
Interpolation Box Number 7
Mean Box Number 5
Median Box Number 5
Radiometric Normalization True
Normalization Method Cosine Correction
Resampling Type 4th Cubic Convolution
Orbit interpolation 10
Block Size 30000 v

(7] Store Batch Exec Close

Figure 16 Parameters tab of the Geocoding panel. The parameters set to modify can be changed as shown in
the image in order to have access to Advanced Parameters.

Figure 17: Output Files tab of the Geocoding panel. It contains an output file list. Clicking on the right mouse
button the menu appear s showing the Edit, Show Nameand Show Located /n buttons as shown in the figure.
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