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1. GETTING STARTED

1.1 Introduction

The RADARSAT Toolbar for ArcGIS provides a number of add-in tools designed specifically for analysis
of RADARSAT-2 (R2) and RADARSAT Constellation Mission (RCM) images. The RADARSAT Toolbar has a
number of add-in tools for metadata extraction and image preprocessing, and it has one add-in tool for
generating Tactical Decision Aids (TDAs) in a standardized manner. The add-in tools for metadata
extraction and image preprocessing are based in large part on functionality already existing in DRDC’s
Image Analyst Pro (IA Pro) software, and in DRDC’s custom version of the Geospatial Data Abstraction
Library (GDAL). These add-in tools are accessible via the customized RADARSAT Toolbar that can be
installed via ArcMap’s add-in management functionality. Note that future versions of the RADARSAT
Toolbar will provide tools for the exploitation of RCM data.

1.2 Intended Audience

The intended audience is technical staff in DND and other government departments. It is assumed that
the reader is familiar with the following:

e Standard Microsoft Windows components such as dialog boxes and buttons;
e Use of Esri ArcMap;

e RADARSAT-2 data and associated terminology; and

e Terrain analysis process and cross-country mobility (CCM) products.

1.3 System Requirements
The following are the system requirements for running the RADARSAT Toolbar.

®  Processor speed: 2.2 GHz minimum; Hyper-threading (HTT) or Multi-core recommended

e Processor: x86 or x64 with SSE2 extensions

e Memory: 4 GB minimum

e Display: 24-bit color depth

e Disk: 256GB at 7200 rpm

e Screen resolution: 1024 x 768 recommended minimum at normal size (96 dpi)

e Video / graphics adapter: 512 MB minimum RAM, 1 GB RAM or higher recommended. NVIDIA, ATI,
and Intel chipsets supported; 24-bit capable graphics accelerator; OpenGL version 2.0 runtime
minimum is required, Shader Model 3.0 or higher is recommended
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1.4 Software

1.5

ArcGIS for Desktop 10.3.+ Advanced with Spatial Analyst and Data Interoperability extensions. The
RADARSAT Toolbar has been tested primarily with this version
ArcGlIS for Desktop 10.4.+/10.5.+/ArcGIS Pro Advanced with Spatial Analyst and Data

Interoperability extensions. The RADARSAT Toolbar will install but will NOT run on these versions

RFT Reader such as Word
PDF Reader such as Adobe Acrobat Reader

Installation Procedure

A distribution package (DRDC_RADARSAT2_x.x.x.ersiAddIn where x.x.x is the version number of the
RADARSAT Toolbar to be deployed) contains a dynamic link library (*.dll) and all other files required for
the successful installation of the RADARSAT Toolbar.

ArcMap.

Use the following steps in order to install the RADARSAT Toolbar into

1. Click on the Customize option and then click on the Add-In Manager
sub-option. The Add-In Manager dialog (Figure 2) will be displayed.
Confirm that under My Add-Ins section the “DRDC_RADARSAT2” is not
already showing; if so then proceed with Step 2 of the Uninstallation
Procedure as provided on page 5 before proceeding with step 2 of this

Installation Procedure.

Customize | Windows Help

Toolbars v (]

Add-In Manager...

Customize Mode... —

Style Manager...

ArcMap Options...

Figure 1 — Customize tab

2. From the Add-In Manager dialog in Figure 2, click on  [asintansge %
the Customize... button. A [
My Add-Ins CCMGenerator
Created by
— eMGenemtnr D:::ien 02/03/2015
|T% E‘fdby 6 ;igital Signature: :-Jconé
Sl CCMGenerator
Types
Commands
#=2 Created by: C-LCORE
e VegetationRoughnessEditor
Shared Add-Ins
AreGIS Online
4 Cr Esi
o Creates
Delete this Add-In
Tl i o cnfure e o merece VA | Ctomze.. | | Close
Figure 2 — Add-In Manager dialog
Document version: 2.1 2
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. . . . Customi
3. The Customize dialog will be displayed as shown | """
in Figure 3. From the Customize dialog, click on Toobars Commands Options
the Add From File button. Toobars: o
WDanahst New...
[[] Advanced Editing
[] Animation Rename...
[[] ArcScan
DCOGO Delete
[] Context Menus
[[] Data Driven Pages Reset...
[[] Data Frame Tools
[[] Distributed Geodatabase
[ oraw
[] Edit vertices
[ Editor
[] Effects v |
Keyboard... = ®)Add From File... Close
Figure 3 — Customize dialog
4. The Windows Open dialog | @ open X
(F_Igure 4) WI” be . Look in: | Installation v| '+ W v| &
displayed with a list of " -
DRDC RADARSAT * MName Date modified Type
o *J DRDC_RADARSATZ_0.4.21.esriAddln 2017-12-10 218 PM  Esri Addin
distribution packages. Quick access
Select the latest one to be A
installed and then click on Decke
(=4 as]
the Open button. 3
(o |
Libraries
This PC
[# £ >
MNetwork
File name: | DRDC_RADARSAT2_0.4.21 esriAddin ~| [ Open
Files of type: Component Libraries (*dll.” esrifddin,” tlb) w Cancel
Figure 4 — Windows Open dialog
Document version: 2.1 3 Canad:{i
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5. The Esri ArcGIS Add-In Installation Utility dialog (Figure 5) is |esiArcsis Add-ininstaliation iy

displayed. Click on the Install Add-In button. =,

=2 Active content, such as Macros and Add-In files,
contain viruses or other security hazards. Do not install this

Name:

content unless you trust the source of this file.
DRDC_RADARSATZ2

Version: 20421
Author: Defence Research and Development Canada
Description: Handling RADARSAT Images and metadata

Digital Signature/s
This Add-In file is not digitially signed.

Signed By:
Signed date:

Source is trusted

Signature is valid

Install Add-In

Please confirm Add-In file installation.

. can

Show Certificate

Cancel

Figure 5 — Esri ArcGIS Add-In
Installation Utility dialog

6. A pop-up box with Added Objects... (Figure 6) is displayed with
the list of the objects that were added for the installation. Click on
the OK button.

7. Back on the Customize dialog (Figure 7), check the box beside
RADARSAT Toolbar and then click on the Close button.

At this point the RADARSAT Toolbar will be displayed on your
ArcMap windows.

Added Objects...

| Add-in Controls.Point Target Analysis
| Add-in Controls.Quad Polarization

Add-In Controls. Import images
| Add-in Controls.Image Information

| Add-n Controls Bridge Height Measure Button |
| Add-in Controls. Tower/Building Height Measure Butto

Add-in ControlsDistributed Target Analysis
Add-In Controls. RADARSAT toolbar settings

| Add-In Controls.Range and Azimuth Direction

X

Figure 6 — Added Objects...

Customize

Toobars Commands Options
Toobars:

[] Georeferencing A New...

[[] Geostatistical Analyst
Oeps

[ Graphics

[] image Classification
[ Labeing

[ LAS Dataset

Layout

[ Main Menu

] Network Analyst

[] Parcel Editor

[ZG|RADARSAT Toobar v

Keyboard... @) Add From Fie...

Reset...

Close

Figure 7 — Customize dialog with RADARSAT Toolbar
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Uninstallation Procedure

The following steps may be used to uninstall the RADARSAT Toolbar.
Customize | Windows Help

1. Asshown in Figure 8, from the Windows toolbar, click on the Customize Toolbars Nia
option and then click on the Add-In Manager sub-option. Extensions..

Add-In Manager...

— Customize Mode... —

Style Manager...
ArcMap Options..

Figure 8 — Windows Toolbar

Add-In Manager *

2. Inthe Add-In Manager dialog (Figure 9),
look for the “DRDC_RADARSAT” and click

Add-ns  Options

DRDC_RADARSAT2

. . Created by: Defence Researcl
on it to select and then click on the Delete Date: 2072.22.72
Version: 2329997

this Add-In button.

- Digital Signature:  MNone
Handling RADARSAT Images and metadata

Types:

Commands
Toolbars

Menus

Extensions
DockableWindows

ghness_ Editor

Delete this Add-In

To install Add-Ins and configure the user interface with Add-In Customi a
components, use the customize dialog. ustomize... lose

Figure 9 — Add-In Manager dialog

3. A confirmation pop-up box (Figure 10) will be displayed. Click Delete Add-In
on the Yes button.

Do you really want to delete this Add-In?

Figure 10 — Delete Add-In pop-up box

Document version: 2.1 5 il
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4. Go back to the Add-In Manager dialog Add-In Manager X
(Figure 11) and from there, click on the AdeHins  Options
i i 1 CCMGenerator
Close button to exit the dialog. My Add-Ins 5 ey
CMGenerator Diate: 02/0372015
eated by: O Versicn: 1.0
Digital Signature:  Mone
CCMGenerator
_ SoilEffectsEdtor
= Created by: C-CORE
Types:
Soil Effects editor Commands

_ Vegetation RoughnessEditor
=" Created by: CLCORE

Vegetation RoughnessEditor
Shared Add-Ins

 ArcGIS Online
= Created by: Esri

Creates a view into ArcGIS Online

Delete this Add-In

To install Add-Ins and configure the user interface with Add-In

components, use the customize dialog. Customize... Close

Figure 11 — Add-In Manager without DRDC_RADARSAT

NOTE:
Occasionally, you will need to clear the cache to install the toolbar properly.

Open Windows Explore and place the following (don't forget to change {username} to your own)
C:\Users\{username}\AppData\Local\ESRI\Desktopl0.3\AssemblyCache
Delete any folders that are present

The folder \AssemblyCache may not be apparent since it is hidden. An alternative is to use the
Windows Command line to delete the entire folder (It will be re-written). For example:
C:\> cd C:\Users\{username}\AppData\Local\ESRI\Desktopl0.3\
C:\Users\{username}\AppData\Local\ESRI\Desktopl0.3> rmdir AssemblyCache /s

Document version: 2.1 6 il
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1.6 Acronyms

Table 1 provides a list of the acronyms used throughout this document along with their definitions.

Table 1 - Acronyms

Acronym Definition
CCMm Cross-country mobility
DEM Digital Elevation Model
DN Digital Number
DRDC Defence Research and Development Canada
DTA Distributed Target Analysis
ESRI Environmental Systems Research Institute
IA Pro Image Analyst Pro
NESZ Noise Equivalent Sigma Zero
PTA Point Target Analysis
R2 RADARSAT-2
RCM RADARSAT Constellation Mission
SLC Single-Look Complex
TDA Tactical Decision Aid
Document version: 2.1 7
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1.7 Terms and References
Table 2 provides a list of the acronyms used throughout this document along with their definitions.

Table 2 - Terms and References

Terms Definition

Click The term “click” refers to pressing the left mouse button.

Right-click | “Right-click” is used where necessary to specify a press of the right mouse button.

Table Of Refers to the ArcMap screen interface, not the TOC of the User Guide.
Contents
Document version: 2.1 8 C nadnél
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2. RADARSAT TOOLBAR
2.1 Dockable Window Principal

A dockable window is a window that can exist in a floating state or be attached to the ArcMap
window. The Table of Contents in ArcMap is a good example of a dockable window. RADARSAT Tools
behave the same way:

How to dock the window:

Hold the window’s title and drag it ... ]

Table Of Contents x ~

\'*> ... over this icon to
dock it to the top

... over this icon to dock it
inside another dockable
window left, right, top,
bottom.

- (=)
' - over this icon to WL N N ... over this icon to
o dock it to the left - /\/ 4 dock it to the right
~

... over this icon to dock
gETe it to the bottom

How to resize a window:

Table Of Contents [ Q& O X | r ]

308 = \L Close window

sEm
Maximize window

Auto-hide window

Restore window

Auto-hide window

Drag the right-bottom
window to resize

Document version: 2.1 9 il
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2.2 Toolbar Overview

2.2.1 Splash Screen

DROC | RODC

If the RADARSAT (RS) Toolbar is installed properly, when you launch ArcMap,
a splash screen window will pop up indicating that the functionalities are
loading up.

You can check the box Don’t show it anymore to avoid displaying this window
every time you launch ArcMap. Refer to Adjust Settings for more options.

RADARSATZ Toolbar is loading.... Please wiait

[] Don't show it anymore

Figure 12 — Splash Screen

Option 1
. . . e . = = layers
Removing the layers one by one by right-clicking a layer and clicking I Rs2_FOd. 2008-07-29_18:10:57
on the Remove option from the pop-up menu as shown in Figure 13. RGB
M Red: Band_1
I Green: Band_2
M Blue: Band_3
Figure 13 — Remove a single layer
. Q Untitled - ArcMap
0 tlon 2 .FI|!. it  View Bookmarks |nsert Se
Removing all layers by creating a new document. <¢ E::g
1. From the ArcMap menu (Figure 14), click on the File option then click on ||® EA cutes
ave As...
the New... sub-option. Save A Copy...
Share As »
Add Data 3
B4 signin..
BH ArcGIS Online...
Page and Print Setup...
(3 Print Preview...
% Print...
Export Map...
L]r Analyze Map...

Figure 14 — ArcMap menu

Document version: 2.1 10 il
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@) New Document
(Figure 15), click on the OK button.

(Choose a template for your new map

X
oo
CH
My Templates LI
My Templates
£ Templates
| B Standard Page Sizes| %
i Architectural Pag
150 (A) Page Siz|
North American (|
i E-Traditional Layouts
Industry Blank Map
~USA
- World 5
L. Browse for more... Architectural Page Sizes ~
ARCH A Landscape ARCH A Portrait ARCH B Landscape
< > v
C:\Users\RobertoCaron\AppData\Roaming \ESRI\Desktop 10. 3\ArcMap \TemplatesNormal. mxt
Default geodatabase for this map: Whatis this?
| C:\Users\Rober toCaron\Documents\ArcGLS \Default.gdb ot | B
oK Cancel

Figure 15 — New Document dialog

ArcMap
3. A confirmation pop-up box (Figure 16) is displayed. Click
on the Yes button.

e

At this point, the focus is returned to the ArcMap windows
and all previously imported layers are gone.

| Save changes to Untitled?

Cancel

Figure 16 — ArcMap confirmation

pop-up
2.2.2 Tools

The RS Toolbar does not interact with other ArcMap toolbars; it has its own set of functionalities.

The RS Toolbar is shown in Figure 17.

RADARSAT-2 Toolbar

OL:> 7 LOLE-BSEBE+ 4 <

Figure 17 — RADARSAT Toolbar

9

Table 3 provides the toolbar buttons and the links to jump to the specific section of this User Guide

document that explain the tool function. Note that the document is also used as part of the Help
function of the RS Toolbar which is where the links to jump to specific section will be used.

Document version: 2.1 11
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Table 3 — RADARSAT Toolbar Function List
Button Section and Function Name
O 2.3 Function — Adjust Settings page 15
v 2.4 Function — Import Radarsat-2 images for use with DRDC
7 RS Toolbar page 19

= 2.5 Function — View Image Information page 23

i ] 2.6 Function — View Pixel Information page 26

2.7 Function — Display Range and Azimuth Direction page 28

X 2.8 Function — Add Corner Coordinates page 29

il 2.9 Function — Orthorectification page 30

gl 2.10 Function — Resampling page 34

©® 2.11 Function — Point Target Analysis (PTA) page 36

kL 2.12 Function — Distributed Target Analysis (DTA) page 41
: 2.13 Function — Quad-pol image page 54

et 2.14 Function — Bridge Clearance Estimation page 58

4 °

Function — Tower/Building Height Estimation page 65

2.16 Function — Shoreline page 72

2.17 Function — Edge Detection (Canny) page 76

2.18 Function — Speckle Filter page 81

i s

;

+

2.19 Function — Nudge page 84

Document version: 2.1 12 C nad"éi
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Button Section and Function Name

2.20 Function — Tasks in progress page 88

(?), 2.21 Function — Help page 89
{'3;11_ 2.22 Function — Batch Nudge page 90

2.2.3 Selector Layer

The RS Toolbar has several buttons. Each button when clicked, is related to a window. A window could
be either “modal dialog” or “Dockable”.

Modal dialog is a window that forces the user to interact with it before they can go back to using the
parent application. Tools are Settings, Add Image, Add Corner Coordinates, Tasks in progress and Help.

2.2.3.1 Drop-down selector layer

From the Table Of Contents, the select layer
drop-down shows any layer related to a Select layer: | »”RS2_FQ4_2008-07-25_1i|v| @ &

RADARSAT-2 image format. The button & e e e

will refresh the drop-down layer list from the TOC. The button @ will focus and show the selected
layer on the map. The image present in front of the layer name indicates the type of the
RADARSAT-2 Image:

Document version: 2.1 13 il
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.

This is a typical RADARSAT-2 Image. The metadata file product.xml

This is a GeoTIFF image (extension .tif). GeoTIFF is a metadata standard containing georeferencing
information embedded within a TIFF file. This type of image is only supported by these 3 following
tools: Speckle, Nudge, Shoreline Extractor

The RS Toolbar QuadPol Tool (2.13 Function — Quad-pol image page 54). Using this will process
and generate a new QuadPol RADARSAT-2 Image

The RS Toolbar Orthorectification Tool (2.9 Function — Orthorectification page 30). Using this
tool will process and generate a new Orthorectification RADARSAT-2 Image

The RS Toolbar Resampling Tool (2.10 Function — Resampling page 34). Using this tool will
process and generate a new Resampling RADARSAT-2 Image

The RS Toolbar Speckle Tool (2.18 Function — Speckle page 81). Using this tool will process and
generate a new despeckled RADARSAT-2 Image

The RS Toolbar Nudge Tool (2.19 Function — Nudge page 84). Using this tool will process and
generate a new Nudge RADARSAT-2 Image

Figure 18 — RADARSAT-2 Image Type

~/RS2_FO4_20080729_tifv| @ & |

NMUDGE RS2 FO4 20080728 181057 HH WV HV WVH SLC
SPECKLE RS2 FQ4 20080729 181057 HH VYV HV VH SLC
QUADPOL FALSE COLOR RS2 FQ4 20080729 181057 HH
"1 RESAMPLE RS2 FQ4 20080729 181057 HH SLC 8
+#/ ORTHO RS2 FQ4 20080729 181057 HH SLC 1

PRS2 FO4 2008-07-29 181067

Raw_product1 tif

NB: Tiff image will be shown only if the RS Toolbar can process

Select layer(s) to process: (]
Process Type HH HV VH WV ALL Layer Name RADARSA

_ Q-I-l r r r " |NUDGERS2FQ4 20080729 181057 H.. |RS2_FQ4_1
r % r r r r [ |SPECKLE RS2 FQ4 20080729 181057 .. |RS2_FQ4_d
r : r r r r I |QUADPOLFALSECOLORRS2FCQ42.. |RS2_FQ4_1
r _I_j‘[_ r [ ] I [ ] [T |RESAMPLE RS2 FQ4 20080729 18105... |RS2_FQ4 1
r 4',[ r N r I [ |ORTHCRS2FQ4 20080729 181057 H.. |RS2_FQ4_1
W 4:;’ v r r r ™ |RS2_FQ4_2008-07-29_18:10:57 RS2_FQ4_ 1
~ uEEl O [ [ 5 [ |Raw_productl tif

< >
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2.3 Function — Adjust Settings

2.3.1 Overview

The Adjust Settings tool Q is used to adjust toolbar functions that are common to all imported
images. Only one setting is currently available for adjustment and it is the location of the cached files
that are generated for imported images. As shown in Figure 19 by default the cache is stored in the
subdirectory of the current user’s My Documents folder; this subdirectory is called RADARSAT toolbar
for ArcGIS, which is created by the toolbar.

The Adjust Settings tool from the RS Toolbar displays the dialog shown in Figure 19.

Refer to Figure 17 — RADARSAT Toolbar

RADARSAT-2 Toolbar Settings *

Generated files cache folder:
DARADARSAT toolbar for ArcGIS

Delete all files in the cache Change cache folder Reset the cache folder

Splash Screen Resampling Resolution

[ Show at startup Factor |8  ~ Range Factor.

Set Display Layer Default

Resampling Type: Bilinear Interpolation ~
Stretch Type: Standard Deviation ~
Statistics: From Current Display Extent

Standard Deviation Parameter: IE'

Default Radarsat-2 Processing Calibration

Type: SIGMA w

Help Cancel

Figure 19 - RADARSAT Toolbar Settings dialog

Delete all files in the cache button | Be careful! This button will delete the entire cache folder if you click

the Yes button to the following question.
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Question

Do you really want to delete the cache D:\RADARSAT toolbar
for ArcGIST

fes No

Reset the cache folder button This button restores all settings displayed in the dialog to their default
values. It will set this following way which {username} is your
windows user name.

C:\Users\{username}\Documents\RADARSAT toolbar for ArcGIS
Change cache folder button This button allows changing the location of the cached. Explorer the

folder and then click the Select Folder button.

Select Folder X

« - 4 » ThisPC » NewVolume (D) » RADARSAT toclbar for ArcGIS v @ | Search RADARSAT toolbar for... 0

Organize = New folder = @
~ N [y 71

B Deskicp Mame Date Type Size

4@ OneDrive RS2_FQ4_20080726_181057_HH_VW_HV_VH_SLC File folder

a RobertoCaron RS2_FQ19W_20160321_062239_HH_VV_HV_VH_SGX File folder
File folder

File folder
File folder

= This PC

B 3D Objects
[ Deskiop

e 05(C)

= New Volume ([
DVD RW Drive

Libraries “he &2

Folder: | RADARSAT teolbar for ArcGIS ‘

Conce
Alternate process: An existing folder location path can also be pasted
into the toolbar settings dialog.

Show at startup checkbox If checked, when launching ArcMap, a Splash Screen will be displayed
indicating that the RS Toolbar is loading up

Resampling Factor dropdown list Search region on the original image for peak detection is always a
power of two used by the tools Resampling, Point Target Analysis
(PTA) and Distributed Target Analysis (DTA)

Range factor numeric box Calculate uncertainly used by the tools Tower/Building Height
Measure and Bridge Clearance Estimation
Resample type dropdown list Applies this default resample technique when adding an image:

e Nearest Neighborhood. The fastest resampling method,
minimizing changes to pixel values. Suitable for discrete data
such as land cover.

e Bilinear Interpolation. Calculates the value of each pixel by
averaging (weighted for distance) the values of the surrounding
4 pixels. Suitable for continuous data.
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Cubic Convolution. Calculates the value of each pixel by
fitting a smooth curve based on the surrounding 16 pixels.
Produces the smoothest image, but can create values outside of
the range found in the source data. Suitable for continuous
data.

Stretch Type dropdown list

Applies the default stretch when adding an image:

None. No stretch will occur. The pixel values will be mapped
from the possible minimum and maximum values of the data
type and depth stored in the raster to the beginning and end of
the color ramp.

Minimum-maximum. The minimum and maximum values of
the calculated statistics will be used as the minimum and
maximum values of the color ramp; all values in between will
be interpolated linearly.

Standard deviation. A standard deviation stretch will be
applied. You can also specify the n value for the number of
standard deviations to use. This method is used to emphasize
how much feature values vary from the mean value; it is best
when used on normally distributed data.

Histogram equalization. A histogram equalization contrast
stretch will be applied. This method is good when there are a
lot of pixel values that are closely grouped together.

Percent clip. A stretch is applied without using the top and
bottom extreme percent values. You need to specify the
minimum and maximum percentage values to exclude from the
stretch. Valid values for the minimum and maximum are 0 to
100.

Statistics dropdown list

Applies this default statistics when adding an image:

From Current Display Extent. Uses the statistics only from the
pixels that are currently displayed in the display view. This
allows for better contrast in areas where the pixel values are
similar.

From Each Raster Dataset. Uses the statistics from the entire
raster dataset. This ensures that the same statistics are used for
each raster dataset.

Standard Deviation Parameter
numeric box

This number of values is applied if the Stretch Type Standard deviation

is selected.

Calibration Type dropdown list

The objective of SAR calibration is to provide imagery in which the

pixel values can be directly related to the radar backscatter of the
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scene. Applies this default calibration when adding an image.
e Sigma nought c%: Use Sigma nought lookup value from
product metadata.
e Gamma nought yO: Use Gamma nought lookup value from
product metadata.
e Beta nought [30: Use Beta nought lookup value from product

metadata.
e NONE. It uses DN (uncalibrated) value lookup from product
metadata.
OK button This button saves changes made to the settings.
Cancel button This button cancels changes made to the settings.
Help button This button invokes the User Guide
Document version: 2.1 18 Canad'rc‘i
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2.4 Function — Import Radarsat-2 images for use with DRDC RS Toolbar

2.4.1 Overview

o
The Import Radarsat-2 images for use with DRDC Radarsat Toolbar tool #’% displays the dialog shown
in Figure 20 and allows selecting multiple images to import.

#% Import Radarsat-2 images for use with DRDC Radarsat Toolbar s

RADARSAT metadata is extracted from the file “product xml”

Select by folder Select by file Clear

Import options

Import uncalibrated Select all
[ Import with sigma nought calibration Unselect all
[ Import with beta nought calibration

1 Import with gamma calibration

Help Cancel

Figure 20 — Import Radarsat-2 images for use with DRDC
RS Toolbar dialog

Select images by folder button The Select images by folder button enables the selection of the
folder(s) where the product file is located.
Select image by file button The Select image by file button enables the selection of individual
RADARSAT-2 product files via the standard Windows Open dialog.
Clear button The Clear button clears all entries from the list of selected files.
Import options group box All the selected images can be opened as uncalibrated data, or with
sigma nought, beta nought, or gamma calibration applied.
Select all button The Select all button applies all calibrations on import.
Unselect all button The Unselect all button unchecks calibrations on import with the
exception of the Import uncalibrated (DN).
OK button The OK button proceeds with the import of the image(s).
Note that importing may take some time if the images have not been
cached.
Cancel button The Cancel button closes the dialog and returns to the ArcMap main
screen.
Document version: 2.1 19 Canad'é'
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2.4.2 Use Case 1 - Selecting Images by Folder
To import images by folder, follow the steps listed below:

1. Click on the Import Radarsat-2 images for use with DRDC Radarsat Toolbar tool from the
RADARSAT Toolbar as shown in Figure 21.

Figure 21 - RADARSAT Toolbar — Import Radarsat-2 images for use
with DRDC Radarsat Toolbar

2. From this Import RADARSAT dialog, click on the Select images by folder button, which displays the
Select Folder dialog as shown in Figure 23.

Select Folder X

« - « New.. » R52_OK43481_IK278879_PEK002211859_DVWF_20130827_171654_HH_SCS > v O Search RS2_OK43481_IK27887... 0
Organize » New folder = <
= This PC A~ Name h Date modified Type Size
I Desktop schemas 2015-04-02 4:02PM  File folder
=] Documents
¥4 Downloads
b Music
= Pictures
B Videos

i 05(C)

- NewVolun —°

Figure 22 - Add RADARSAT-2 Image to TOC dialog

e s wa Cancel

Figure 23 - Select Folder dialog

e In this Select Folder dialog, only the folders containing radar imagery can be selected.

e |[f the selected folder does not contain radar imagery then the Import Radarsat-2 images for
use with DRDC RS Toolbar dialog will be empty.

e [f the selected folder is a parent folder, one that contains multiple sub-folders then the Add
RADARSAT-2 Image to TOC dialog will contain all product files found underneath the parent
folder.

e Multiple folders can also be selected by holding down the Ctrl key on the keyboard while
making selections with the mouse.
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e This Select Folder dialog only shows folders, not individual files (such as RADARSAT-2 *.xml
metadata files). When the Select Folder button is clicked, the RS Toolbar searches the
selected folder(s) for product files that can be opened.

3. Select a folder by clicking on the desired folder followed by a click on the Select Folder button.

4. The Import RADARSAT-2 images for use with DRDC RS Toolbar dialog is displayed again, and lists in
its central area the product header file(s) found in the selected folder (Figure 24).

#% Import Radarsat-2 images for use with DRDIC Radarsat Toolbar *

RADARSAT metadata is extracted from the file “product xmil”

Select by folder Select by file Clear

£ >

Import options

Import uncalibrated Select all
[ Import with sigma nought calibration Unselect all
] Import with beta nought calibration

[ Import with gamma calibration

Help oK Cancel

Figure 24 - Import Radarsat-2 images for use with DRDC RS
Toolbar dialog with selected product file

5. From this dialog box, select the required Import options, in this case, select all calibrations and
then click on the OK button. The following progress bar will indicate the file that is currently
processing. Each image will be applied the default options present in the Function — Adjust Settings
Dialog, and will become a layer added to the Table Of Contents.

Import Radarsat-2 images for use with DRDC Radarsat Toolbar

Building DN pyramid for

progress..
I
Once the import is completed, the ArcMap main screen is displayed showing the imported image as in
Figure 25.
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@ Untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Dedd o8 x S Al =l - ] Tl =
CRCYEG- TR k@ bl Wl

[&) - | Georeferencing - ||RS2_FO4 20080729 181057 ~| /" 4T =
ALEOLT Y LOLTHE

CM Symbolization Options = 7]
Table Of Contents ax A
= DN (Uncalibr
HooBd (Uncalibrated)

e //\
=] RS2_FQ4_2008-07-29_18:10:57
RGB
:Zf:m:”nﬂ Sigma calibration
M Blue: Band_3
=] RS2_FQ4_2008-07-29_18:10:57 SIGMA —
RGB
M Red: Band_1
[ Green: Band_2
M Blue: Band_3
= RS2_FQ4_2008-07-29_18:10:57 GAMMA
RGB
M Red: Band_1
[ Green: Band_2
M Blue: Band_3
=] RSZ_RFGQ;_ZW'O?—Z?JS:TO:S? BETA ~

Gamma calibration

MNRed: Band_1
I Green: Band_2
M Blue Band3 Beta calibration

v
e & <

Drawing~ K (=) %5 [1~ A - @) Arial

v[o ~]B 1 g A-0-2- .-

Figure 25 - ArcMap with added imagery layers

Each layer name is given by the following naming convention.

[sensor]_[beam mode] [acquisition date] [acquisition time] [calibration]
(yyyymmdd) (hhmmss)
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2.5 Function — View Image Information

2.5.1 Overview
View Image Information O x

L2

oo
This display shows product-level information about the

selected image in the Table Of Contents. In order for the  Sensorname:
information to be displayed, a layer in the Table of =™
Contents below the level of Product Identifier must be Ei:m
selected. The information is not layer-specific, so any layer  geammode
belonging to the product can be selected. Nominal range resclution:

Nominal azimuth resolution:
MNumber of range locks:
Number of azimuth looks:

The View Image Information 2= tool displays metadata as
shown in Figure 26.

Product type:

Data type:

File format:

Orbit sense:

Radar frequency band:
Polarization:

Look direction:
Incidence Angle (deg):
\nhidth:

Height:

Figure 26 - Image information display
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2.5.2 Use Case 1 - View Image Information
- _—/ R52_FQ4_2008-07-29_18:10:57
1. Import a RADARSAT-2 Image using the RS Toolbar. See page 19 for RGB
. I Red: Band_1
the detailed steps. 5 Green: Eand 2
W BElue: Band_3

Figure 27 - Table Of Contents

For this example, select the Gibraltar Radarsat-2 complex image
“RS2_0K2115_PK24992_DK25304_FQ4_20080729_181057_HH_VV_HV_VH_SLC”. The corresponding layer
name will be renamed to “RS2_FQ4_2008-07-29_18:10:57"” as discussed on Page 22.

2. From the Table of Contents, select a layer under the Product Identifier as shown in Figure 27.

3. Click on the View Image Information tool from the RS Toolbar as shown in Figure 28.

Figure 28 - RS Toolbar — View Image Information

4. There are 4 buttons available from the top toolbar when a layer is e ox
selected S
Selctloyer Q¢
=] . . . . Sensor name RADARSAT-2
o copy to Cllpboard button copies a” |nf0rmat|0n Layer name RS2_FQ4_2008-07-29_18:10:57
present including labels and values to the Windows e it
Beam mode: Fg4

Clipboard to be later pasted into any text editing program. ==~ =
Also, right-click anywhere on the window will produce the = ferr=medse 7em

Number of range locks: 1

same behavior. Mumber of azimuth looks: 1
Product type: siLC
Data type: Complex
|'_'f . . File format GeaTIFF
. Open Metadata file button opens the XML file related Ortisrse ASCENDING
. Radar frequency band C-band
to the image. Polaizaic: .
Lock direction: RIGHT
- Incidence Angle (deg): 22.2198563 (Near) 24.1359444 (Far)
. Show Process History button will be enabled and will i -
show all processes that have been applied to an image. ¢ ’

o 9 Help button will invoke this User Guide
Figure 29 — View Image

Information
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5. Using Special Radarsat Toolbar Tools

Tools such as Orthorectification, Resampling, Quad-pol “;"'mag,lfgm o
image, Speckle and/or Nudge will produce an history of all
. Selectlayer 0o
the parameters used in order to run the tool. Such Tools
could be running recursively on the same imagery output S RADARSAT-2
producing more histories. It helps to trace and to Layer name RS2_FQ4_2008-07-29_18:10:57
understand how the imagery was processed. Following an Fan DRADARSAT toclber for AreGISINUDGE
Datetime: 25-Jul-2008 18:10:57 UTC
example when the Nudge has been processed. Bear mode Fau
Mominal range resolution: 16568 m
Mominal azimuth resolution: JEm
Mumber of range looks: 1
MNumber of azimuth locks: 1
Product type: 5LC
Data type: Magnitude Detected
File format: GeoTIFF
Orbit sense; ASCENDING
Radar frequency band: C-band
Palarization: HH W HV VH
Look direction: RIGHT
Incidence Angle (deg): 22 2198563 (Near) 24.1355444 (Far)
‘whdth: 2264
Height: 6796
< >

Figure 30 — Nudge History Imagery

Click on the button . It will display the following dialog (Figure 31 — Nudge History Information),
with a history of processing steps. Procssing T Hisory o

Tool Bands Dat Optians

.
-Initial Extent=[-5.63664605594413 36 2958175311986 -5.263021(}
-Shift Extent={-5.63282414850823,36.2433442904855 -5.632769Z |
Dist: X=0.00453439357878867
First column: Image correspond to the tool - B
Rl
. g p Offset Distance Y=-399.416731023315

Second column: Radarsat Tool Name

Third column: Band(s) used
Forth column: Date processed (local time)

Fifth column: Options, all values entered
and/or selected in order to execute the tool.

Figure 31 — Nudge History Information
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2.6 Function — View Pixel Information
2.6.1 Overview
The View Pixel Information @ tool activates the pixel View Pixel Information o x

information bar shown in Figure 32. i =7

Select layer | NG | © ¢

Click on a pixel on the map to copy its information to the

When this is active, the status bar at the bottom of the ArcMap  clipboard
window displays data about the pixel currently under the Pelinformationat

Mode:

mouse cursor. This data includes: TerERETEE
Latitude :
e The X/Y screen position; e
DN:
e Bean Mode; Sigma0:

Inc angle:
Phase:

e Line and Pixel;

e Latitude and Longitude (in decimal degrees);

* Digital number (DN); Figure 32 — View Pixel Information
e Sigma nought (in decibels);

e Incidence angle (in degrees); and

e Phase (for SLC data).

Note that each pixel requires a small amount of computation, so there may be a slight delay in
refreshing the displayed data when the mouse cursor is moved quickly.
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2.6.2 Use Case — View Pixel Information

1. Import a RADARSAT-2 Image using the RS Toolbar. See section Use Case 1 —View Image
Information page 24 for the detailed steps.

2. Click on the View Pixel Information tool from the RS Toolbar as shown in Figure 33.

Figure 33 - RADARSAT Toolbar — View Pixel Information

3. There are 3 buttons available from the top toolbar when a layer is selected

. 0 View Pixel Information button activates a cross + cursor. In moving the mouse on

the map, it reads pixel information underneath. Clicking again on the 0 button will

deactivate the tool and the cursor I,\} will be

dehuned, View Pixel Information O x
=R
* Copy to Clipboard button copies all Select layer: | RS2_FQ4_2008-07-29_18:10: ~| Q &

information present mdUdmg labels and Click on a pixel an the map te copy its information to the
values to the Windows Clipboard to be later ~ clipbeard

i iti Pixel information at 863 576
paSted Into any text edmng program. AlSO, ixel information a

Mode: FO4

clicking anywhere on the window will Longitude: -5.418637
. Latitude : 3&£.054705
produce the same behavior. Pimel: 1203
Line: 5023
\ L X . DN : 7922.523r, 8113.760g, 261.306b
. Y Help button will invoke this User Guide. Sigma0:  -6.0 dB, -5.8 dB, -35.6 dB
Inc angle: 23.26
Phase: 0.9158r, 1.010%g, -0.5700k

Figure 34 — View Image Information
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2.7 Function — Display Range and Azimuth Direction
2.7.1 Overview
The Display Range and Azimuth Direction tool 1, shows the —
Range and Azimuth Direction O =

range and azimuth directions box as shown in Figure 35. The
directions are drawn as labeled arrows (“R” for range and “A” for
azimuth) and are displayed in the lower right corner of the  Selectlayer [ | @ ©

ArcMap map viewing area.

L e

Figure 35 — Display Range and Azimuth Direction

2.7.2 Use Case — Display Range and Azimuth Direction

1. Import a RADARSAT-2 Image using the RS Toolbar. See section Use Case 1 — View Image
Information page 24 for the detailed steps.

2. Click on the Display Range and Azimuth Direction tool from the RS Toolbar as shown in Figure 36.

Figure 36 - RADARSAT Toolbar — Display Range and Azimuth Direction

3. There are 2 buttons from the top toolbar
when a layer is selected

. L’ Range and Azimuth
Direction button activates a
graphic layer that shows the
arrows “R” for range and “A” T
for azimuth. Clicking again on et [ 800 &
the L’ button will remove the

arrows.

e 9 Help button will invoke this '

User Guide
Figure 37 - ArcMap with range and azimuth direction
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2.8 Function — Add Corner Coordinates

2.8.1 Overview

FLoEEE S M+ S o,

%18 36°0:3
5022 5022

The Add Corner Coordinates X" tool *mm-'!O vx
displays latitude/longitude from the :
current layer selected. When you click
on the tool button, it shows the
coordinates in four yellow boxes.

36°18"
£°0-22

Clicking again on the same button will
remove the boxes. j /7
As you zoom in/out, the yellow boxes o )
might disappear. You have to click twice

the tool button to refresh the Figure 38 — Add Corner Coordinates
coordinates.
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2.9 Function — Orthorectification
2.9.1 Overview
Orthorectification O x
The Orthorectification tool 7 displays the O
Orthorectification window as shown in Figure 39,  Sslectlayers)io process: L
Process Type ?and Eand Eand Eand ggnds Layer Name
The tool is used to specify settings for any layer
selected located in the grid. For each layer (row),
all available polarizations (bands) will be listed. A
greyed-out column (either band 1,2,3,4) S :
ettings

indicates that the polarization does exist for that
layer. The column “All Bands” will be available
only with a layer having two or four
polarizations.

The Orthorectification tool is a batch process

allowing a user to process several layers (rows)
with different columns (Bands option) in a series of
Each task executes sequentially in the

tasks.
background.

@ Use constant elevation (meters): |0 =

O Use a Digital Elevation Made! (TIF or DTED format)

-

The conversion factor from DEM Z unit to meters
The Z offset in meters applied to DEM 0
[ Indicates if Geoid correction is needed

Figure 39 - Orthorectification window

Select layer(s) to process
the TOC.

convention.

The central area of the window displays a list of layer identifiers from

Process: Checking this box indicates to process the layer

Type: A RADARSAT-2 Image Type. See Figure 18 — RADARSAT-2
Image Type page 14

Band 1: According to the internal polarization list order (usually HH)
Band 2: According to the internal polarization list order (usually HV)
Band 3: According to the internal polarization list order (usually VV)
Band 4: According to the internal polarization list order (usually VH)
All Bands: Combine all bands in one image output

Layer Name: The Layer Name present in the TOC

RADARSAT2 Code: The RADARSAT-2 “true” layer name according to

File Location: The XML metadata file full path

Load pre-build orthorectified
image if available option

repeatedly.

This option allows loading pre-built orthorectified images.

This can save substantial time when an orthorectified image is viewed
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For each selected layer, the most recently built orthorectified image is
loaded if it exists.

Use constant elevation (meters)
option

Orthorectification can be run with a constant elevation.

An elevation value in meters may be entered directly into the
corresponding entry field by clicking in the field and typing the number,
or by using the small up and down arrows to adjust the value.

Use a Digital Elevation Model (TIF
or DTED format) option

Select button

Orthorectification can be run with a digital elevation model (DEM).

To use a DEM/TIF, click on the Use DEM button and click the Set
button. A standard Windows file dialog is displayed and can be used to
select a *.dem or *.tif file. When the OK button is clicked in the
Windows file dialog then the path of the DEM/TIF file appears in the
corresponding entry field of the Orthorectification Images dialog.

Alternatively, the path of the DEM/TIF file can be copied from the
Windows file manager and pasted in the DEM/TIF file entry field by
right-clicking in the field and selecting Paste.

Note that only a single DEM/TIF file can be used at a time for
orthorectification. If a DEM/TIF does not cover the entire image area,
then a constant elevation of zero is used for the non-covered area.

The conversion factor from DEM
Z unit to meters text box

The scaling factor used to convert the elevation values in the DEM/TIF.

If your vertical units are in meters, the Z Factor should be set to 1. If
your vertical units are in feet, the Z Factor should be set to 0.3048. If
any other vertical units are used, use the Z Factor to scale the units to
meters.

The Z offset in meters applied to
DEM text box

Z Offset (optional)

The base value to be added to the elevation value in the DEM/TIF. This
could be used to offset elevation values that do not start at sea level.

Indicates if Geoid correction is
needed check box

Geoid (optional)

The geoid correction is required by RPCs that reference ellipsoidal
heights. Most elevation datasets are referenced to sea level orthometric
heights, so this correction would be required in these cases to convert to
ellipsoidal heights.

Unchecked—No geoid correction is made. Use this option only if your
DEM is already expressed in ellipsoidal heights.

Checked—A geoid correction will be made to convert orthometric
heights to ellipsoidal heights (based on EGM96 geoid).
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2.9.2 Use Case - Orthorectification

1. Import a RADARSAT-2 Image using the RS Toolbar. See section Use Case 1 —View Image

Information page 24 for the detailed steps.
2. Click on the Orthorectification tool from the RS Toolbar as shown in Figure 40.

Figure 40 - RADARSAT Toolbar — Orthorectification

3. There are 2 buttons available from the top toolbar

« 7 perform Batch Orthorectification button activates the batch processing according to
the options selected

. © Help button will invoke the following window

Table Of Contents i 3 Orthorectification
Hoosa
=& La)re Select layer(s) to process:
SNl R52_EL1_2014-10-09_06:52:08 (1 Band}
Value Band Band Band Band All
High : 43986 Process Type 2 3 4 Bands L@verMName
e
4 N A r -10-09_06:52:
Low: 179 & RS2_EL1_2014-10-09_06:52:0

£ @ RS2_FQ4_2008-07-29_18:10:57 (4 Bands) @— Vo 7or r 4 r I |RS2_FQ4_2008-07-29_18:105
RGE

I Red: Band_1

[ Green: Band_2

M EBlue Band_3

Figure 41 - Orthorectification window showing 2 layers that have been selected with
one band selected each

If at least one “Process” check box is not selected, Error X
the fO”OW|ng message WI” be dlsplayed (Flgure 42)' Orthorectification cannot be processed, you must select one or more
RADARSAT-2 Images
I oK I

Figure 42 — Orthorectification Error message
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4. After clicking on the Perform Batch Orthorectification i button, each layer to orthorectify will be

queued and processed in the background. When a layer is orthorectified, the image will appear

automatically in the Table Of Contents as shown in Figure 43.

Table Of Contents & X Tasks in progress T x
308 )
= = layers Date Event Message
= [ ORTHO RS2 FQ4 20080729 181057 VH SLC @ 20130102 152219 Pause
H'“_ra ';'922?4 o © 20180102 152226 Runring
g s esis © 20180102 15:25:33  Queving H#1 Ortharectficatio
@ 20130102 15:25:33  Queuing #2 Orthorectificatio
Low: -2350.45 © 20180102 152536 Executing &1 Orthorectficatio
\ #2018-01-02 15:26:45  Succedded #1 Orthorectificatio
= ORTHO RS2 EL1 20141009 DE5208 HH SGX @ 20130102 15:26:45  Executing #2 Orthorectificatio
Value o 20180102 15:27-24  Succedded H2 Orthorectificatio
High : 244238
Low: 1333.11
Figure 43 — Layers orthorectified
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2.10 Function — Resampling
2.10.1 Overview
The Resampling tool _ll. displays the Resample window as shown  [Resample o x
in Figure 44 — Resample window Glel
Select layer: | v| Q¢

The tool is used to improve image quality for features being
viewed at the sub-pixel level. It allows the user to resample the
data to take full advantage of the resolution of the input image.

Polarization:

Figure 44 — Resample window

Select layer Drop Down List of Radarsat-2 layers listed from the Table Of Contents

Polarization Selecting a layer will refresh automatically the Drop List Polarization
showing all possible polarizations found.

Band 1: According to the internal polarization list order (usually HH)
Band 2: According to the internal polarization list order (usually HV)
Band 3: According to the internal polarization list order (usually VV)
Band 4: According to the internal polarization list order (usually VH)

2.10.2 Use Case - Resampling

1. Import a RADARSAT-2 Image using the RS Toolbar. See section Use Case 1 — View Image

Information page 24 for the detailed steps.

2. Click on the Resample tool from the RS Toolbar as shown in Figure 45.

0

Figure 45 - RADARSAT Toolbar — Resample

3. There are 2 buttons available from the top toolbar

° |1 Resample button captures the current visible layer extent. It is necessary to zoom
into a subarea of the image (this is due to memory limitations of the resampling
algorithm). If the viewed area is too large, then the toolbar shows a message to this
effect, and it will be necessary to zoom in an additional amount. See Figure 46
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Resampling area is too large. Please zoom in.

Figure 46 - Message to zoom in
L)) Help button will invoke the following window

Resample

Select layer: | »” RS2_FQ4_2008-07-29_18 v| ¢

Polarization: |Band 1

LY

Figure 47 - Resample window showing a layer with a list of bands

4. After clicking on the Resample button, the image will be resampled and will appear automatically
in the Table Of Contents as shown in Figure 48

 tayers
1 @ RS2.FO42008-47-29_ 184057
RGE

Resamae
Select loyer: |27 RS2_F04_20]

e
Polarization: |Band 1

Selectlayer: |+"RSZ_FOI_206-07-281E - @ &

Poarzation Band1

Figure 48 — ArcMap with zoomed image before and after resampling
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2.11 Function - Point Target Analysis (PTA)

2.11.1 Overview

The Point Target Analysis tool ® opens the Point Target
Analysis window as shown in Figure 49. This dialog
provides a range of measurements for a selected target.
The target subscene is interpolated by a user-configurable
power of 2 (i.e., 8x8, 16x16, 32x32, 64x64 pixels) to
provide increased measurement accuracy. The Point
Target Analysis allows the user to click on a SAR Image
and to calculate point statistics.

Peoint Target Analysis O x
©5 e

[[] Each click on the layer. automatically center and zoom in

Select layer:

MK

Parameters

Chip Pixels: 32x32 ~

Point location on the layer

5612645 36 209781

Long/Lat:

Line/Pixel: 877 102

Figure 49 - Point Target Analysis window

Select layer Drop Down List of RADARSAT-2 layers listed from the Table Of
Contents.
Chip Pixels Selecting a larger value for Chip Pixels will slow down computing.

Each click on the layer,
automatically center and zoom in

The layer will zoom-in to the center of the current map view.

Long/Lat and Line/Pixel

Long/Lat of the pixel clicked on the map and the corresponding values
in line and pixel (column).
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2.11.2 Use Case — Point Target Analysis — Single Polarization

1. Import a RADARSAT-2 Image using the RS Toolbar. See section Use Case 1 — View Image
Information page 24 for the detailed steps.

Table Of Contents 7 x ~
EE
B £ Layers
=] RS2_FQ4 2008-07-29 18:10:57
RGB

M Red: Band_1

I Green: Band_2

M Blue: Band_3

BElan ¢ > ¥
Figure 50 - Image for the Point Target Analysis
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2. Click on the Point Target Analysis tool from the RS Toolbar as shown in Figure 51.

@

Figure 51 - RADARSAT Toolbar — Point Target Analysis

3. There 3 buttons available from the top toolbar

3.1. © click start analysis for selected Image button tool to activate PTA, then click anywhere
inside the map boundaries. A red cross appears where you have clicked. The calculation

results are displayed for all existing polarizations (one polarization per column). For each click
on the map, PTA data is automatically re-calculated. A new layer will be shown on the TOC,
indicating that the area was processed.

3.2. Whenever Show results of Point Target Analysis button is clicked, it will show the last
calculation results.

3.3. ©) Help button will invoke this User Guide

Point Target Analysis

[] Each click on the layer. automatically center and zoom in

Select layer. |»"RS2_FQ4_2008-07-25_1810:57

v Q&

Parameters

Chip Pixels: 32x32 v

Point location on the layer
Long/Lat: |-5.612645 36.209781

Ling/Pixel: 877 102

Figure 52 - Point Target Analysis window displayed with layer selected
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4. Steps to calculate PTA

4.1. Zoom into an area for more precision on the target that you want to calculate. If possible, the
target should be the only bright object in the area (for example, a ship).

4.2. Click the PTA button @. A blue box surrounds the button indicating that the tool is activated.

Point Target Analysis

@8 @

4.3. Click at the approximate center. Notice the red “+” icon indicating the pixel selected, and the
grey rectangle area used for the calculation. The size of the area depends on the chip sizing.

The actual location of the “+” is selected by the algorithm. It finds the maximum value of the

point target selected.
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From the Table Of Contents window, a new layer is added to show
the grey rectangle (1). Another graphic layer type called “Point
Target Analysis” (2) appears showing the cross. You may check or
uncheck the box to make it visible.

4.4. A Result window (Figure 53) will pop-up after the calculation is

done. It can also be accessed from the Show Point Of Target Analysis

Table Of Contents 1 x

5 = Layers
= CROP R52 FQ4 2008072 131057 HH vV
Value
High : 32767

Low : 49

Point Target Analysis 2)
= RS2_FOQ4 2008-07-29 18:10:57
RGE
M Red: Band_1
[ Green: Band_2
M Blue: Band 3

button EJ. The text is formatted using the RTF standard (Rich Text Format).

4.4.1. @ print the result to a printer.

4.4.2.

Zoom

I save the result to a file. It can be opened by any tool supporting RTF.

Zoom allows to change the font size. Drag the cursor left or right.

Point Target Analysis Result o x
==
Zoom '
DRDC | RDDC -
RADARSAT-2
Point Target Analysis -2018-01-07 1:19:32 PM
Product: D\DTED\Gibraltar\RS2_0K2115_PK24992_DK25304_FQ4_20080729_181057_HH_VV_HV_VH_SLC\product.xml
Value calculated HH Vv HV VH
Target Longitude (deg) -5.31956703 -5.31955568 -5.31956703 -5.31956703
Target Latitude (deg) 36.14604623 36.14600280 36.14604623 36.14604623
Target Line 3380 3381 3380 3380
Target Pixel 2123 2123 2123 2123
Target Date/Time 2008-07-29 2008-07-29 2008-07-29 2008-07-29
18:11:00.1913 18:11:00.1906 18:11:00.1913 18:11:00.1913
44 06 44 44
Target Incidence Angle (deg) 24 02204 24 02204 24 02204 24 02204
Slant-Range to Target (m) 86194416654 86194416654 86194416654 861944 16654
LutSigma Value 16043.02000 16043.02000 16043.02000 16043.02000
Input Data Peak Sigma0 [dB] 9.21358 9.21358 4.87917 5.02892
Input Data Maximum DN 46340.95001 46340.95001 28134.83826 28624.10601
Input Total RCS [dBm"2] 39.87027 39.50817 32.63834 32.86162
QOversampled Total RCS 39.87030 39.50819 32.63837 32.86165
[dBm"2]
Total RCS Integration Area 1024.00000 1024.00000 1024.00000 1024.00000
[pixels"2]
Oversampled Target Line 3380.50000 3380.50000 3372.00000 3372.00000
Qversampled Target Pixel 2123.00000 2123.00000 2126.50000 2126.50000
Peak Sigma0 [dB] 9 47463 10.03557 555991 5.75007
Peak Region RCS [dBm*2] 33.09264 31.77097 2499984 25.15449
Peak Region Integration Area 12 00000 6.00000 4.00000 400000
[pixels"2]
Peak-to-Clutter Ratio [dB] 28.15396 2990474 35.69429 35.52831
Peak RCS to Clutter Ratio 23.40039 26.27887 31.53385 31.33237
[dB1 9

Figure 53 - Point Target Analysis Result window
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2.12 Function - Distributed Target Analysis (DTA)

2.12.1 Overview

The Distributed Target Analysis tool kL opens the Distributed
Target Analysis (DTA) window as shown in Figure 54. DTA allows
the user to either crop an extent, draw a line, or draw a polygon
within a SAR Image to specify an area for analysis.

Distributed Target Analysis O x
K 8 e
Select layer | V| n$
Select Type of Analysis
@®) Range transect Crop Range Transect
(O Azimuth transect Crop Azimuth Transect

Transect Coordinates
TopfLeft pixel. line =(0.0)
Bottom/Right pixel, line = (0, 0)

Extent in pixels. lines =({0.0)

(O Transect along an arbitrary line
* The plot width is the approximate number of pixels
* If many lines are drawn or a multi-feature
line is drawn. only the last line or section of line
will be used to calculate the average.
Plot width: (100 2 Draw Line

(0 AOI polygen (supports only ane polygan)
Draw Polygon

Select Radiometric Calibration
® Sigmad (O DN

Figure 54 - Distributed Target
Analysis window
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Select layer Drop Down List of RADARSAT-2 layers from the Table Of Contents

Select Type of Analysis group box | 1. Range transect: y axis is the DN or Sigma0 along a Range Line, and
the x axis is the Incident Angles (from left to right across the image
width)

Plots two subplots:
a. the first (top) one plots an array defined by [AOI min pixel:
AOI max pixel] x [AOI min line: AOI max line]
b. the second (bottom) one shows the entire swath defined
by [0: image width] x [AOI min line: AOI max line]

2. Azimuth transect: y axis is the DN or Sigma0 along an Azimuth Line,
and the x axis is the Range Line Number (from top to bottom across
the image height)

Plots two subplots:
a. the first (top) one plots an array defined by [AOI min pixel:
AOI max pixel] x [AOI min line: AOI max line]
b. the second (bottom) one shows the entire swath defined
by [AOI min pixel: AOl max pixel] x [0: image height]

3. Transect along an arbitrary line: y axis is the interpolated DN or
Sigma0 along the line defined by the user, and the x axis is the
interpolated pixel number of this line.

Plots all polarizations and noise equivalent SigmaO (NESZ)

4. AOI Polygon: Calculates amplitude statistics, power statistics, and
Sigma0 statistics of the SAR data enclosed within the first polygon
of the vector layer.

No plot is shown with this option.

Select Radiometric Calibration Sigma0 or DN option

The output plot generated by the Distributed Target Analysis tool consists of two graphs:
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e The top graph plots the average sigma nought transects in dB vs Incidence Angle in degrees
over the user-selected region of interest (the pixel start (Pstart) and pixel stop (Pstop) are given
in the title).

e The bottom graph plots average sigma nought transects in dB vs Incidence Angle in degrees for
the full swath in range.

B = Llayers

= RS2_DVWEF_2013-08-27_17:16:55
Value

1. Import a RADARSAT-2 Image using the RS Toolbar. High: 255

Low: 0

2.12.2 Use Case 1 - Range Transect with DN Option

See page 19 for the detailed steps. Figure 55 — TOC

RS2_DVWF_2013-08-27_17:16:55

For this example, select the Gibraltar Radarsat-2 complex image
“RS2_0K43481_IK278879_PEK002211859_DVWF_20130827_171654_HH_SCS”. The corresponding layer name
will be renamed to “RS2_DVWF_2013-08-27 17:16:55” according to the convention on Page 22.

Table Of Contents %
EEELAE
= = layers

SNl 752 DVWF 2013-08-27 17:16:55

Value
High: 247.011

Low: 0

Figure 56 - Image for the Distributed Target Analysis

2. Click on the Distributed Target Analysis tool from the RS Toolbar as shown in Figure 57.

®

Figure 57 - RS Toolbar — Distributed Target Analysis
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3. There 3 buttons available from the top toolbar

3.1 KL Click Start analysis for selected image button tool to calculate the Distributed Target Analysis
according to the Type of Analysis option. The calculation results are displayed.

3.2 Whenever the Show results of Distributed Target Analysis button is clicked, it will display the
last calculation results.

3.3 9 Help button will invoke this User Guide

Distributed Target Analysis O x

Select layer. |,/F{SZ_D\.WF_ZDB-DB-Z?_W:16:55 V| 0 ¢

Select Type of Analysis
(® Range transect Crop Range Transect

(O Azimuth transect Crop Azimuth Transect

Transect Coordinates
Top/Left pixel, line =(0.0

Bottom/Right pixel, line = (0.0

Extent in pixels, lines =(0.0)

() Transect along an arbitrary line

* The plot width is the approximate number of pixels.
*If many lines are drawn ora multi-feature

line is drawn. only the last line or section of line

will be used to calculate the average.

Plot width: 100 = Draw Line

(Z) ADI polygon (supports only one polygon)

Draw Polygon

Select Radiometric Calibration
® Sigmal (DN

Figure 58 - Distributed Target Analysis window displayed with layer selected

Select Type of Analysis

4. Onthe Distributed Target Analysis window (Figure 59), e Ranagll mpsect

v click on the Type of Analysis->Range transect option; ————
v' click on the Radiometric Calibration->DN option.

Select Radiometric Calibration
() Sigmal

Figure 59 — DTA Range Transect
with DN Option selected
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5. Zoom to a smaller extent area similar to the picture shown in Figure 60.

g

Figure 60 — DTA Range Transect zoomed area

6. From Select Type of Analysis group box of the Distributed
Target Analysis dialog, click on the Crop Range Transect
button. The following area (Figure 61) is selected
according to the direction.

NB: if you don’t zoom in enough, the message “The
extend area is too large. Please zoom in.” will be
displayed.

Figure 61 — DTA Range Transect area
cropped

7. From the Distributed Target Analysis window, click on
the Calculate £ button to initiate the computation. When complete, this message will appear:

Infarmation X

o Distributed Target Analysis calculation done with success

Figure 62 — DTA Calculation done warning message
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8. A Result window will pop-up after the calculation is done. It can also be accessed from the Show
Distributed Target Analysis button. The text is formatted using the RTF standard (Rich Text
Format). The “Mid-scene” data will always appear in the first table. For multi-pol data (i.e., HH,
HV, VH, VV), each polarization data set will be shown sequentially in its own table.

81 @ print result to a printer.
8.2 k= Button to save the result to a file. It could be opened by any tool supporting RTF.
|

8.3 Zoom allows to change the font size. Drag the cursor left or right.
Distributed Target Analysis Result O x
EXc]
zoom |
Distributed Target Analysis - 2018-01-11 8:47:50 AM -
« Mid-Scene
Image File DADTEDWNew Zealand\RS2_0K43481_IK278879

_PEK002211859_DVWF_20130827_171654_HH_SCS
‘product.xml

Image Date 2013-08-27 17:16:55
Analysis Type Range Transect
startpixel, stoppixel (1511,3673)
(startline. stopline) (19219,21201)
(midpixel. midline) (2592.20210)
Incidence Angle 54 0755 deg
Slant Range 1251762 2496 m
Reference Noise Level -27 8462 dB
« HH
Amplitude
Mean 155483 dB
Standard Deviation™ 1.8885 dB
=(1+stdev/mean,
Variance 81 9308
Mean/Variance .37
Skewness .8
Kurtosis 564
Maximum Value 4.0654 dB, at (pixel, line)=(3021,19221)
Minimum Value .0000 dB. at (pixel, line)=(3585,19730)

Power Statistics

Mean 32 2255 dB

Standard Deviation™ 32245 dB

=(1+stdev/mean,

Variance 378967 4941

Mean/Variance 8247

Skewness 794

Kurtosis 12.1881

Maximum Value 3 8 dB, at (pixel, line)=(3021,19221)
Minimum Value .0 dB. at (pixel, line}=(3585,19730)

Sigma Statistics

Mean -14 1223 dB

Standard Deviation™ 3.3656 dB

=(1+stdev/mean,

Variance 0.0021

Mean/Variance 0.7299

Skewness 4792

Kurtosis 92 1584

Maximum Value 2.0848 dB, at (pixel, line}=(3231,19781)
Minimum Value Nall dB_ at (pixel. line)=(2394.20548)

Figure 63 — DTA Crop Range Transect Result

9. A Graphic window will pop-up after the calculation is done. It can also be accessed from the Show
Distributed Target Analysis button. When multiple polarizations (HH, HV, VH, and VV) are
displayed, then each color represents a specific polarization. The legend on the right side of the
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graph identifies which color is associated with which polarization. The bottom graph represents
the entire band of the map. The top graph in yellow represents the area selected when zooming.

9.1 @ ResetinitialScale| The Reset Initial Scale to show the graph at its initial view.

9.2 The Save Image button to save either the top or bottom image in .PNG format.
9.3 Mouse functionality:
o Use mouse wheel to zoom in and out
o Scroll graph from side-to-side by right-click and selecting the bottom row number (x-
axis)
o Scroll graph up and down by right-click and selecting the left row number (y axis)

|~ Distributed Target Graphs - X

RADARSAT-2, 2013-08-27 17:16:55 UTC, Descending
Area of Interest Lines [19217:21200], Pixels [1288:3451]

iy
iy —HH
I il L
/ N \.\
Al A )

z pwy Jl A 'Y
z A S M A " At ,\‘J Mede

. W A N X

{ M )
30 o

T T T T |
536 538 54 542 544 546 548
Incidence Angle (deg)

@ Reset Initial Scale| kd Save Image

Full Swath, Lines [19217:21200]

HH

I B L B o o L I B o e e B i o
35 40 45 50 55
Incidence Angle (deg)

€2 ResetInitial Scale| kd Savemage

Figure 64 — DTA Range Transect Graphs
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2.12.3 Use Case 2 - Azimuth Transect with DN Option
1. Add the same image shown in Use Case 1 - Range Transect with DN Option page 43.
2. On the Distributed Target Analysis window (Figure 65), _
v’ click on the Type of Analysis->Azimuth transect option; —_————
v click on the Radiometric Calibration->DN option. e —
—'-—____S—_______—

Select Radiometp. ibration
O Sigmal \_@® DN

Iransect With N Uption
selected
3. Zoom to a smaller extent area. From Select Type of Analysis group

box of the Distributed Target Analysis dialog, click on the Crop Azimuth Transect button. The
following area (Figure 66) is selected according to the direction.

NB: if you don't zoom in enough, the message "The extend area is too large. Please zoom in." will
be displayed.

Figure 66 — DTA Azimuth Transect zoomed area cropped

4. From the Distributed Target Analysis window, click on the Calculate £ button to initiate the
computation.

5. A Result window will pop-up after the calculation is done (Figure 67).
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Distributed Target Analysis Result o x
& E

Zoom '

| DRDC | RDDC -

RADARSAT-2

Distributed Target Analysis - 2018-01-11 2:51:08 PM

+ Mid-5cene
Image File DADTED\New Zealand\RS2_0K43481_IK273879
_PEK002211859_DVWF_20130827_171654_HH_SCS
\product xml
Image Date 2013-08-27 17-16:55
Analysis Type Azimuth Transect

startpixel, stoppixel

(1913.3211)

startline, stopline) (19820.21011)
(midpixel, midline) (2562,20415)
Incidence Angle 54.0970 deg
Slant Range 1252247 9710 m
Reference Moise Level -27 8811 dB
*+ HH
Amplitude
Mean 31.9347
Standard Deviation* 15953
=(1+stdew/mean)
Variance 3613602
Mean/Variance 28222
Skewness 0678
Kurtosis 4.6906
Maximum Value 255 0000, at (pixel, line)=(1937.19991)

Min (non-zero) Value

1.0000, at (pixel, line)=(2776,20252) **zero DN found in
subscene

Power Statistics

Mean 1381.3510
Standard Deviation™ 22313
=(1+stdev/mean)
Variance 2893086 8349
Mean/Variance 0.6595

L 45652
Kurtosis 806044

Maximum Value

65025.0000, at (pixel, line)={1937,19991)

Min (non-zero) Value

1.0000, at (pixel. line)=(2776,20252) **zero DN found in

subscene

6. A Graphic window will also pop-up after the calculation is done.

|2 Dustributed Target Graphs

RADARSAT-2, 2013-08-27 17:16:55 UTC, Descending

Area of Interest Lines [19820:21011), Pixels (1913:3211)

Figure 67 — DTA Crop Azimuth Transect Result

B — HH
405w
. 1 EY
. /
4 T T T T T T LI L T U
20000 20400 20600 20800 21000
Line Number
@ Resetinitol Scale kd Save Image.
Full Swath, Pixels [1913:3211]
| ™y "
a0 (74
A UJ‘\
z
& o | A
] f LAY
o J
______ — p—
- - - T T
o 20000

Line Number

€2 ResetintislScale kd Save Imege

Figure 68 — DTA Crop Azimuth Transect Graphs
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2.12.4 Use Case 3 - Transect along an arbitrary line with DN Option
1. Add the same image shown in Use Case 1 - Range Transect with DN Option page 43.

Select Type of Analysis

) Transect along an arbitrary line

2. Onthe Distributed Target Analysis window (Figure 69),
v' click on the Type of Analysis->Transect along an

*The plot width is the approximate number of pixels
*1f many lines are drawn or a multi-feature

line is drawn. only the last line or section of line
will be used to calculate the average

arbitrary line option; Plotwie 100> DrawLine
v’ click on the Radiometric Calibration->DN option.

—_—— .
Select Radiometric Calibration
3. Zoom to a smaller extent area. Adjust the Plot width in pixels, which defines the width of pixels to
be sampled, then click on the Draw Line button to begin. Click on the map once to define the
initial point, then move the mouse to another point. Double-click on the map to finish drawing.
From the new area drawn, you can still change the Plot width and the area will growth or shrink.
The following (Figure 70) shows a completed transect.

Figure 70 — DTA Transect along an arbitrary line

4. From the Distributed Target Analysis window, click on the Calculate £ button to initiate the
computation.

5. A Result window will pop-up after the calculation is done.
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Distributed Target Analysis Result

S =

Zoom '

DRDC | RDOC

RADARSAT-2

Mid-Scene]|

Distributed Target Analysis - 2018-01-11 2:51:08 PM

Image

File

DADTED\Mew Zealand\RS2_0OK43481_IK278879
_PEK002211859_DVWF_20130827_171654_HH_SCS
\product.xml

Image

Date

2013-08-27 17:16:55

Analysis Type

Azimuth Transect

(startpixel, stoppixel)

(1913,3211)

(startline, stopline) (19820,21011)
(midpixel, midline) (2562,20415)
Incidence Angle 54.0970 deg
Slant Range 1262247.9710 m
Reference Noise Level -27.6811 dB
= HH
Amplitude
Mean 31.9347
Standard Deviation™ 1.5953
=(1+stdev/mean)
Variance 361.3602
Mean/Variance 2.6222
Skewness 1.0678
Kurtosis 4.6906
Maximum Value 255.0000. at (pixel, line)=(1937.19991)
Min (non-zero) Value 1.0000, at (pixel, line)=(2776,20252) *“zero DN found in
subscene

Figure 71 — DTA Transect along an arbitrary line Result

6. A Graphic window will also pop-up after the calculation is done (Figure 72).

| Distributed Target 6

oN

raphs - x
RADARSAT-2, 2013-08-27 17:16:55 UTC, Descending
Area of Interest Lines [19820:21011], Pixels [1913:3211]
— HH
T T
20400 20600 20800

€2 Resetinitiol Scole |kl Save Image

Full Swath, Pixels [1913:3211]

DN
L

€ ResetinitislScale kd SaveImage

Figure 72 — Plots for DTA Transect along an arbitrary line
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2.12.5 Use Case 4 — AOI polygon with DN Option
1. Add the same image shown in Use Case 1 - Range Transect with DN Option page 43.

Select Type of Analysis

2. On the Distributed Target Analysis window (Figure 73), B —
v' click on the Type of Analysis-> AOI polygon option;
v click on the Radiometric Calibration->DN option.

AQI polygon (supports DH|Y®

Draw Polygon

——

Select Radiometric Calibration

(O Sigmal

Figure 73 — DTA AOI polygon with DN
Option selected

3. Zoom to a smaller extent area. Click on the Draw Polygon button to begin to draw a polygon. Click
on the map once to define the initial point, then move the mouse to click another point on the
map, click as many point to make a polygon. Double-click on the map to finish drawing. The
following area (Figure 74) drawn.

Figure 74 — DTA AOI polygon drawn

4. From the Distributed Target Analysis window, click on the Calculate £ button to initiate the
computation.

5. A Result window will pop-up after the calculation is done.
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Distributed Target Analysis Result O x
o =
Zoom '
DROC | RODC 2
RADARSAT-2
Distributed Target Analysis - 2018-01-11 4:07:41 PM
Mid-Scene
Image File DADTED'\Wew Zealand\RS2_0K43481_IK278879
_PEK002211859_DVWF_20130827_171654 HH_SCS
\product xml
Image Date 2013-08-27 17:16:55
Analysis Type ADI polygon
ADI coordinates [ 2197 20372 ]
[ 2263 20786 |
[ 2783 20715 ]
[ 275120243 ]
[ 2445 20248 |
[ 2197 20372 ]
Incidence Angle 54 1485 deg
Slant Range 1253414.2410 m
Reference Noise Level -27.9550 dB
« HH
Amplitude
Mean 23.2695
Standard Deviation® 1.6570
={1+stdev/mean)
Variance 233.6903
Mean/Variance 23170
Skewness 1.9367
Wnrtarie 11 AA7A &7

Figure 75 — DTA AOI polygon Result

6. There is no cross-section plot in this case.
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2.13 Function — Quad-pol image

2.13.1 Overview

The Quad-pol image tool - displays a parameter window
as shown in Figure 76. This tool employs batch processing,
allowing the user to process several layers in a series. Each
task is executed one by one in the background.

Quad-pol image o x
=e

Select layer(s) to process: (]
Process  Type  Layer Name RADARSATZ Code

_ ‘/"f RS2_FQ4_2008-07-29_18:10.57 RS2_F24_2008-07-23_18:1

4 . 2

Qutput Image

@ False Color Pauli Decomposition Span Image
Red: |HH| Red: [HH - V| — even bounce
Sum of all 4 channels
Blue: [WV| Blue: |HH + V| — odd bounce
Green: Volume Scattering Green: Volume Scattering
@ (JHV] + [VHIi2 @ (JHV| + [VH[)2
(JHV] + [VH[} [HV +VH|

Band Scaling (Used by False Color or Pauli Decomposition Output)
Red Band: 1
Specify multipliers GreenBand: |1

Blue Band 1

- 2 or 4 Polarization produce RGE output
- Span Image option will always produce a grayscale output.
- False Color or Pauli Decompasition is calculsted on 4 Polarization only

Figure 76 - Quad Polarization window

Select layer(s) to process
the TOC.

Image Type page 14

convention.

The central area of the window displays a list of layer identifiers from

Process: Checking this box to process layer
Type: A RADARSAT-2 Image Type. See Figure 18 — RADARSAT-2

Layer Name: Name of the layer present in the ToC
RADARSAT2 Code: The RADARSAT-2 “true” layer name according to

File Location: The XML metadata file full path (not visible in Figure 76)

Output Image There are 3 options:

False Color: Images are displayed in an arbitrary color scheme that
helps the analyst distinguish different areas in the image.

Pauli Decomposition: Separates polarimetric radar

measurements with respect to basic scattering mechanisms

Span Image: Aggregates all bands in one, producing a greyscale output

Band Scaling User can set weighting on the different bands for False Color or Pauli
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Decomposition

Rules The tool can handle a variety of polarization configurations:

e 1 polarization state: The output is always in grayscale. RGB is not
supported

e 1,2 or 4 polarization states: Using the Span Image option will
always produce a grayscale output.

e 4 polarization states: Only the False Color or Pauli Decomposition
option is applicable to produce a RGB output. The user can only
specify multipliers for this configuration.
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2.13.2 Use Case 1 - 4 Polarizations RADARSAT Image

1. Import a RADARSAT-2 Image using the RS Toolbar (See section Use Case 1 — View Image
Information page 24 for the detailed steps).
2. Click on the Quad-pol image tool from the RS Toolbar as shown in Figure 77.
Figure 77 - RADARSAT Toolbar — Quad Polarization window
3. There are 2 buttons available from the top toolbar
— . . . .
3.1. s Perform Batch Quad-pol image button activates the batch processing according to the
options selected
3.2. 9 Help button will invoke this User Guide
Quad-pol image O x
Select layer(s) to process: []
Process Type LayerMame RADARSAT2 Code
< >
Qutput Image
(® False Color O Pauli Decomposition @] Span Image
Red: [HH| Red: [HH - WV| — even bounce
Sum of all 4 channels
Blue: [VV| Blue: |[HH + VW] — odd bounce
Green: Volume Scattering Green: Volume Scattering
; ® (IHV] + [VH]2 ® (V] + [VHR
SR=4Layers O RV + [vH) O JHV + VH|
= RS2_FO4 2008-07-29 18:10:57
RGE Band Scaling (Used by False Color or Pauli Decomposition Qutput)
Red Band: 1
- REd: Baﬂd_1 [ Specify multipliers Green Band- |1
[ Green: Band_2 BlugBand: |1
- ElUE: Eand_3 :ép?ar:I':nnalggzuatpitnwgnpﬁﬁgf;aﬁfgmniﬁga grayscale output.
- False Color or Pauli Decomposition is calculated on 4 Polarization only
Figure 78 — Quad-pol image window showing selected layer
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If at least one of the “Process” check boxes is not selected,
the following message will be shown (Figure 79).

You must select at least one or mare layers with polarization
option(s)

0K

Figure 79 — Quad-pol image Error
message

4. Click on the False Color option from the Output Image group box and click on the (|HV| + |VH]|)/2

option. Click on the Perform Batch Quad-pol image &= button. Each layer to process will be
gueued and processed in the background.

5. Meanwhile, click on the Pauli Decomposition option from the Output Image group box and click on

the (|HV| + |VH]|)/2 option. Click on the Perform Batch Quad-pol image &= button. Each layer to
process will be queued and processed in the background.

6. And finally, click on the Span Image option from the Output Image group. Click on the Perform

Batch Quad-pol image = button. Each layer to process will be queued and processed in the
background.

7. When all Quad-pol image processes are done, all images will appear automatically in the Table Of
Contents as shown in Figure 80, Figure 81 and Figure 82. The Tasks in progress window shows

process state going from Queuing, Executing and Succeeded.

Figure 80 — Quad Figure 81 — Quad
Polarization False Color
Output

Figure 82 — Quad Span
Polarization Pauli Image Output

Decomposition Output
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2.14 Function — Bridge Clearance Estimation
2.14.1 Overview

The Bridge Clearance Estimation tool -+ opens the
dialog window as shown in Figure 83. This allows the user
to estimate the bridge height above water. For the most
accurate results, the bridge should be oriented
approximately perpendicular to the radar range direction.
Water surface should be smooth so that bridge reflections
are observable.

User Manual
Bridge Clearance Estimation O x
=% W @
Select layer: | v| 0 &
Measurement Units: | Meters (m) ~
List of measurements:
1D Urits Distance

Figure 83 - Bridge Clearance Estimation

window
Select layer Drop Down List of RADARSAT layers listed from the Table Of Contents
Measurement Units option Two options:
e Meters (m)
e Feet (ft)
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2.14.2 Use Case - Bridge Clearance Estimation
, = = layers
1. Import a RADARSAT-2 Image using the RS Toolbar. = [ RSZ_SLATS 2010-01-04_10:32:11
See page 19 for the detailed steps. H'“;Z';:Emg&z
Low : 14,6791

Figure 84 —TOC
RS2_SLA75_2010-01-04_10:32:11

For the purpose of this example, select RS-2 complex image of the Macdonald Bridge in Halifax,
Nova Scotia “RS2_0K59628_PK555152_DK489823_SLA75_20100104_103211_HH_SLC”. The corresponding
layer name will be “RS2_SLA75_2010-01-04_10:32:11"” according to the convention Page 22.

Figure 85 - RS2_SLA75_2010-01-04_10:32:11 Layer zoomed

The SAR signature from the bridge can consist of three nearly parallel strips, although
sometimes more can be seen. We only concern ourselves with the first three.

2. Click on the Bridge Clearance Estimation tool from the RS Toolbar as shown in Figure 86.

Figure 86 - RADARSAT Toolbar — Bridge Clearance Estimation tool

As shown in Figure 87, the Bridge Clearance Estimation window is displayed on the ArcMap
main screen and a new layer called “Bridge Measure” is added to the Table Of Contents.
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Any lines drawn belong to the “Bridge Measure” layer. You may uncheck the layer to hide from
view. The Bridge Measure Layer remains in the Table Of Contents even when the Tool is closed.
You may delete the layer at any time.

- = Layers
= RS2_SLAT5_2010-01-04_10:32:11
Value
High : 45663.9

Low : 26,0294

. Bridge Measure

Figure 87 — TOC Bridge Measure Graphic Layer

3. There are 4 buttons available from the top toolbar

3.1. = Click the Create a bridge height measurement to begin drawing a line. Click on the map to
select an initial point, then move the mouse to another location, and click the map again to
stop drawing. It is best to go in the range direction, and select the leading edge of each return
(see Figure 89).

v" There is no need to hold the mouse button down

v" The line will be constrained to move along the range direction

3.2. &? Click Hover to highlight a measurement as you pass the mouse cursor over it.

3.3. ﬁ Delete all measurements present in the Bridge Measure Graphic Layer

3.4. 9 Help button will invoke this User Guide

Bridge Clearance Estimation ox
ELOD

Select layer: | ”RS2_SLA75_2010-0104_ +| @ &

Measurement Units: | Meters (m) ~

List of measurements:
ID Units Distance

Figure 88 — Bridge Clearance Estimation window displayed with layer selected
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4. Zoom to a smaller area to place the line more precisely.

5. Asan example, two measurements were obtained in the following. Notice that the List of
measurements will be added as each new line is drawn. The column ID matches the label on the
map. You can change the units for each measurement, but when the line is drawn, it retains the
original units.

Bridge Clearance Estimation O x
= X7
£ Selectlayer: ,”RS2_SLA75_2010-01-28_10:321 ~ @ &

| Measurement Units: rMelers{m) =

List of measurements:

= - ID Units Distance
e PER N J:2
y & X2 Meters m) |48=22

#1 Bridge Height
50 + 2 Meters (m)

Figure 89 — Bridge Clearance Estimation lines drawn showing
measurements on the map and within dialog box.
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6. List of measurements
6.1. © The “target” button when clicked, zooms to the line drawn
Selectlayer: ,” RS2_SLA75_2010-01-28 10:32:1 v @
Wessurement Unts
Meters m) 5022
Meters (m) 4822
6.2. X The “delete” button when clicked, deletes the line
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2.14.3 Additional Information about Bridge Clearance Estimation

Estimating the height of a bridge above water is possible if the bridge is oriented approximately
perpendicular to the radar range direction, and the water surface is calm so that backscatter is
minimized. When these conditions are met, the SAR signature from the bridge can consist of three
nearly parallel strips, as can be seen in Figure 90.

W A

Figure 90 - SAR image with triple reflections from the bridge indicated in red.

The first return, si1, the one nearest to the radar, is simply the direct backscatter from the bridge and
represents layover. The observed curvature is due to the arched bridge structure apparent in the
photograph shown in Figure 91.
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Figure 91 - A photo of the Macdonald Bridge in Halifax, Nova Scotia (corresponding to
the SAR image in Figure 90), used here for demonstration purposes. Published clearance
is 47 m. Permission granted under the terms of the GNU Documentation License 1.2.
Picture source: Francis Mullins, photographer

The second return, sz, is due to the double-bounce from the water to the side of the bridge facing the
radar and back to the sensor. An equivalent ray path is from the side of the bridge to the water and
back to the sensor. For either case, the propagation delay is the same as if a signal were reflected off of

a point on the surface of the water at the base of the bridge. Since the side of the bridge is planar, the
radar signature is linear.

The third return, ss, is due to a triple-bounce from the water surface to the bottom of the bridge, back
to the water, and finally returning to the sensor. Again, the bridge arch is observed in the SAR image.
Note that it is sometimes possible to see a fourth bridge signature in very calm conditions.
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2.15 Function — Tower/Building Height Estimation
2.15.1 Overview
= Tower/Building Height Estimation o x
The Tower/Building Height Estimation tool Eij opens the dialog @Y% % @
box as shown in Figure 92. This tool allows the user to estimate Select layer. | o e
the height of a tower by measuring the length of the shadow or _
Measurement Units: | Meters (m) ~
the Iayover. Drawing Type: Layover ~
List of measurements:
D Units Type Distance
Figure 92 - Tower/Building Height
Estimation window
Select layer Drop Down List of RADARSAT layers listed from the Table Of Contents
Measurement Units option Two options:
e Meters (m)
e Feet (ft)
Drawing Type option Two options:
e layover
e Shadow
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2.15.2 Use Case — Tower/Building Height Estimation

1. Import a RADARSAT-2 Image using the RS Toolbar. See page 19 for 8 5 Layers

SRl Rs2 SLA2S 2014-11-08 05:32:05

the detailed steps. Value
High: 39758.7

Low : 34,3167

Figure 93 -TOC
RS2_SLA25_2014-11-08_05:32:05

For this example, select the RADARSAT-2 SLC image from

Papenburg, Germany, showing an 8-element tower installation
“RS2_0K58580_1K359049_PEK004295623_SLA25_20141108_053205_HH_SGX”. The corresponding layer
name is “RS2_SLA25 2014-11-08 05:32:05” according to the convention on Page 22.

Figure 94 - RS2_SLA25 2014-11-08_05:32:05 Layer zoomed

2. Click on the Tower/Building Height Estimation tool from the RS Toolbar as shown in Figure 95.

Figure 95 - RADARSAT Toolbar — Tower/Building Height Estimation tool

As shown in Figure 96, the Tower/Building Height Estimation window is displayed on the
ArcMap main screen and a new layer called “Tower/Building Measure” is added to the Table Of
Contents.
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Any lines drawn belong to the “Tower/Building Measure” layer. You may uncheck the layer to

hide it from view. The Tower/Building Measure Layer remains in the Table Of Contents even
when the Tool is closed. You can delete the layer at any time.
-] = layers
= RS2_5LA25_2014-11-08 05:32:05

Walue
High : 61608.4

Low : 16.1452

Tower/Building M

Figure 96 — TOC Tower/Building Measure Graphic Layer

3. There are 4 buttons available from the top toolbar

3.1. EE;% Click Create tower height measurement to begin drawing a line. Click on the map at the

base of the tower to give an initial point, then move the mouse to another location (either the
tip of the shadow or the layover). Click the map again to stop drawing.

v" There is no need to hold the mouse button down

v" The line will be constrained to move along the range direction
6.3. ‘? Click Hover to highlight a measurement as you pass the mouse cursor over it.

3.2. %[ Delete all measurements present in the Tower/Building Measure Graphic Layer
3.3. ¥ Help button will invoke this User Guide

Tower/Building Height Estimation

B

Select layer: |0'R82_SLA25_2014—11708_ v| 0 $

Measurement Units: | Meters (m)

~

Drawing Type: Layover ~
List of measurements:
D LUnits Type Distance

Figure 97 — Tower/Building Height Estimation window displayed with layer selected

4. Zoom to a smaller area to place the line more precisely.
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2.15.3 Layover/Shadow

1. Select Drawing Type to Layover or Shadow

2. Locate the tower base and begin a new line (Refer to 3.1). Notice that the List of measurements
will be appended to for each new line drawn. The column ID matches the label on the map. You
can change the units for each measurement, but when the line is drawn, it retains the original
units.

Layover is indicated in yellow and the corresponding shadow in red. The height estimate is shown
in the callout.

L IEEEETEAPYRS2 SLA2S 2014-11-08 DRl 4] @
Measurement Units: | Meters (m) ~

Drawing Type: Layover ~

List of measurements

D Units Type Distance
\

Figure 98 — Tower/Building Height Estimation layover line drawn that
shows measurements on the map and in the grid

3. List of measurements
3.1. & The “target” button when clicked, zooms in to the line

3.2. A The “delete” button when clicked, deletes the line
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2.15.4 Additional Information — Tower/Building

Estimating the height of a tower is done by measuring the length of the tower shadow, or the tower
layover. The geometry of this is illustrated in Figure 99, for a tower of height h;. Both shadow and
layover are related to the SAR incidence angle, 6. We see from direct inspection that

ht = Xshadow / tan( ). To obtain tower height from layover, note that the lower interior angle associated

with layover is 0, and it follows that h; = Xjayover tan(6).
SAR

6\_

AY
. wavefront

AY
¢ \
N
\
\
I N
\
\

AN
41—
T shadow Tlayover

Figure 99 — Geometry of a SAR sensor imaging a tower of height
h; with an incidence angle of 6.

If needed, the slant range distance can be converted to a
ground range distance using dground range = Asiant range Sin(6).

Using this tool requires that either the layover or shadow be
visible in the image. An example tower (photo and known
height of 352.8 m) is shown in Figure 100. The corresponding
tower layover and shadow in the RADARSAT-2 image is
illustrated in Figure 101. In this figure, the layover is more
readily apparent than shadow, and Figure 102 shows the
resulting measurements.

Figure 100 - A photo of the tower in Papenburg,
Germany. Permission granted under the terms
of the GNU Documentation License 1.2. Picture
source: Christian Brinkmann, photographer.
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In the RADARSAT-2 Spotlight mode image of the Papenburg tower in Figure 101, the tower base,
layover and shadow are indicated in red. The Range and Azimuth directions for this image are
indicated in the box on the top left. The RADARSAT-2 Spotlight mode image was acquired using the
SLA25 beam position (incidence angle approx. 48°) and the image is shown with a Universal Transverse
Mercator (UTM) projection.

0 160 ) 200 . R
. =—e——coeeee——— |

Meters

Figure 101 - RADARSAT-2 Spotlight mode image of the Papenburg tower pictured in Figure 100

The estimated tower height is shown in yellow. Here, the estimated height in the callout is 350.0 +2 m
and the known tower height is 352.8 m.

#1 Tower/Building Height
350 + 2 Meters (m)

Figure 102 - Measuring the tower height using the IA Pro tool
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Depending on incidence
angle, the relative
proportions of the layover
distance and shadow

distance will vary as
indicated in Figure 103.

SAR

g |

shadow

Layover

hy

- - -
shadow # layover

- L >

shadow #, layover

Figure 103 - Ray diagram illustrating geometry of tower height
for varying incidence angles (6; > 6,).
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2.16 Function — Shoreline Extraction

2.16.1 Overview Sowmsen
2
Select layer(s) to process:

The Shoreline Extractor tool < displays a dialog box as S

shown in Figure 104. This tool employs batch processing,
allowing the user to process several layers in a series. Each

<

Band Band Band Band
2 3 4

Layer Name RAD,

task is executed one by one in the background.

Options

Filter Type: ‘Enl\anced Lee

Filter Size: 5x5

A speckle filter will be applied to the SAR image in order to S

Multiplicative Noise

Noise Variance: [o-2500

assist with shoreline extraction.

Additive Noise Mean: [o.0000

Multiplicative Noise Mean: ‘] 0000

Number of Looks- [

Demping Factor [1.0000

Pixel area masking ‘zog

Templates Options

Initial Setup

|| Load |[ Save |

Figure 104 — Shoreline Extractor window

For each map layer, all available polarizations will be listed. A greyed-out column (either band 1,2,3,4)

indicates that the polarization does exist for that layer.

Shoreline Extraction O x
‘B e
Select layer(s) to process: Do
Layer RADARSAT2 o
Process Type Band1 Band2 Band3 Band4 p¥= Code File Location

Shoreline Extraction o x
=)
Select layer(s) to process: ©
Layer RADARSAT? .
Process Type Band1 Band2 Band3 Band4 Name Code File Location

,;’ r - ™ |RS2_FQ4_2.. |RS2_FQA_200807.. | V:\orderdesk

Figure 105 — Shoreline Extractor: Selecting layers to process
(top —single band, bottom — quad pol)
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Select layer(s) to process

The central area of the window displays a list of layer identifiers from
the TOC.

Process: Check this box to process the layer

Type: A RADARSAT-2 Image Type. See page 14

Bands 1 to 4: According to the internal polarization list order
Layer Name: The Layer Name present in the TOC

RADARSAT2 Code: The RADARSAT-2 “true” layer name according to
convention.

File Location: The XML metadata file full path

Filter Type

Lee, Enhanced Lee, Frost, or Kuan

o The Lee filter reduces the speckle noise by applying a spatial
filter to each pixel in an image, which filters the data based on
local statistics calculated within a sampling window. The value
of the center pixel is replaced by a value calculated using the
neighboring pixels.

e The Enhanced Lee filter is an modified version of the Lee filter
to better preserve edge sharpness and detail.

o The Frost filter reduces speckle noise and preserves important
image features at the edges with an exponentially damped
circularly symmetric filter that uses local statistics within
individual filter windows.

e The Kuan filter follows a similar filtering process to the Lee
filter in reducing speckle noise.

Filter Size

3x3,5x5,7x7,9x9,11x11

Noise Model

Additive Noise, Multiplicative Noise, Both

Noise Variance

This is the noise variance of the image

Additive Noise Mean

Mean value of additive noise

Multiplication Noise Mean

Mean value of multiplicative noise

Number of Looks

Specifies the number of looks of the image

Damping Factor

Specifies the damping factor to define the extent of smoothing

Pixel area masking

Pixel size limit

Templates Options

The drop-down list shows all the templates saved.
Save button allows to save different options in a template name.
Load button allows to load a template name and reset options by the

values saved in the template name.
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2.16.2 Use Case 1 — QuadPol RADARSAT Image

1. Import a RADARSAT-2 Image using the RS Toolbar. See page 24 for the detailed steps.

2. Click on the Shoreline Extractor tool from the RS Toolbar as shown in Figure 106.

Figure 106 - RADARSAT Toolbar — Shoreline Extractor window

3. There are 2 buttons available from the top toolbar

3.1. %33 Shoreline Extractor button activates batch processing according to the options selected

3.2. ¥ Help button will invoke this User Guide

Shereling Extraction o x
Select layer(s) to process: Q
Process Type ?and Eand ?and ‘E:and Layer Name RADA
/’7(/"’ u r r C  |RS2_FQ4_2008-07-29_18:1057 RS2_A
(3 >
Options
Filter Type: Enhanced Lee ~
Filter Size 5x5 ~
Noise Model Multiplicative Noise
= =3 Laj'ers Noise Variance 0.2500
2 & RS2_FQ4_2008-07-29_18:10:57  AddtveNoseMeon 00000
Multiplicative Noise Mean: |1.0000
RGB Number of Looks 1
- Red; Eand_1 Damping Factor: 1.0000
I:I GrEEﬂ: Band E Pixel area masking: 200
- Blue: Eand_3 Templates Options
Initial Setup i Load Save

Figure 107 — Shoreline Extractor window showing 1 layer that has been selected
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If at least one of the “Process” check boxes is not
selected, the following message will be shown (Figure @ o T
fOU MUSt select at least one or mare layers wi polanzation

108) option(s)

Figure 108 — Shoreline Extractor
Error message

(]
After clicking on the Perform Batch Shoreline Extractor < button, each layer will be queued and

4,
processed in the background. When all shoreline extraction is complete, images will appear
automatically in the Table Of Contents, as shown in Figure 109. The “Tasks in Progress” window
displays processing states Queuing, Executing and Succeeded.
Table Of Contents 1 X Tasksin progress
= = lLayers Date Event Message
= b FO4_2008-07-29.18 10,371 @ 20180113 170257 Queuing #1 ShorslineExtractor DA\DTED \Gibralt
O \'02‘1}13—1]1—131?’:03:1]1} Executing &1 ShorelineBxtractor D \DTEDGibralt
= B RS2 FO4 2008-07-29_18:10:57 o 20180113 17:04:13  Succedded #1 SharelineExtractar DADTED\Gibratt
RGB
£
M Red: Band_1
I Green: Band_2
M Blue: Band_3
Figure 109 — Shoreline Extractor Output
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2.17 Function — Edge Detection (Canny)
2.17.1 Overview e e ) e
e
The Edge Detection (Canny) tool E displays Selectloyer | o
the dialog box as shown in Figure 110. oarnat
olarization
This algorithm employs three user-defined Canny edge detector options
thresholds: a high/low value and Sigma, a Threshold low ]
smoothing parameter. A certain amount of trial- ~ Thesholdhigh (]
and-error is required to find the best settings for ~ Sigma t
a given image. ki 8 o |
Only find edges forangle: |0 z + 90 =
Output Layer Type
(@ Graphic (Fast)
() Shapefile (Slow)
(O Shapefile with Slope and Distance (Slower)
How to calculate with an angles drawn on the map: ~
1) Click the Draw Angle button
2) Click on the map
3} Move the mouse to change the edge angles
4} Click on the map again to stop drawing v
Templates Options
Default w Load Save

Figure 110 — Edge Detection (Canny) window

Select layer

Drop Down List of RADARSAT layers listed from the Table Of Contents

Polarization

Selecting a layer will automatically refresh the Drop List, showing all
possible polarizations found.

Band 1: According to the internal polarization list order (usually HH)
Band 2: According to the internal polarization list order (usually HV)
Band 3: According to the internal polarization list order (usually VV)
Band 4: According to the internal polarization list order (usually VH)

Threshold low

This threshold specifies the minimum gradient value for any point to be
included in an edge. A lower value will create longer edges and a value
closer to threshold high will make shorter edges.

Threshold high

The threshold value above which all pixels are counted as edges. It is
also the minimum gradient value that at least one point in every edge
must have. A higher value will return fewer edges.

Sigma

Used to reduce noise enabling more accurate gradient calculations.
Higher values produce a pronounced blur. A good starting point is 5.0.
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Join edges < (pixels)

The value used to connect touching or near edges. Any edges that pass
within the specified value will be amalgamated into a single edge of
maximum possible length.

Find edges for angle

The range is used to check the slope of the edges. If the slope of the
entire edges does not fall within the range specified, the edge is
deleted. The slope is measured relative to the orientation of the raster.
Since this is non-intuitive, there is an option to draw the desired angle
onto the image.

Output Layer Type

Graphic: The output is displayed directly in a ToC Graphic Layer. No file
generated.

Shapefile: The output is generated in ESRI Shapefile file.

Shapefile + Slope and Distance: The output is generated in ESRI
Shapefile file and will contain more values which are the slope and
distance.

Templates Options

The drop-down list shows all the templates saved.
Save button allows different options in a template name.

Load button allows the user to load a template name and reset options
by the values saved in the template name.

2.17.2 Use Case — Edge Detection (Canny)

1. Import a RADARSAT-2 Image using the RS Toolbar. See page 24 for the detailed steps.

2. Click on the Edge Detection (Canny) tool from the RS Toolbar as shown in Figure 111.

@

Figure 111 - RADARSAT Toolbar — Edge Detection (Canny)

3. There are 3 buttons available from the top toolbar

° E Perform Edge Detection (Canny) button will process the selected layer. You need to
zoom into a sub-area of the image (this is due to memory limitations of the algorithm).
If the viewed area is too large, then the toolbar shows a message to this effect, and it
will be necessary to zoom in an additional amount. See Figure 112
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Error X
e The extend area is too large. Please zoom in

Figure 112 — Edge Detection (Canny)
message to zoom in

o 7 Activate option to draw and angle on the map (optional) button draws a red
rectangle with a yellow arrow indicating the angle. This angle direction will
automatically change the “edges for angle” first value. The “+” remains unchanged.

. © Help button will invoke the following window

Edge Detection (Canny)

Select layer |0' RS2_FQ4_2008-07-25_18:10:57

MK

Polarization: Band1 +

Canny edge detector options
Threshald low t
Threshold high: h

Sigma: .

Join edges <
(pixels):

15/ &

Only find edges forangle: |0 = 90 =

I+

Output Layer Type

(® Graphic (Fast)

(O Shapefile (Slow)

(O Shapefile with Slope and Distance (Slower)

How to calculate with an angles drawn on the map: -~
1) Click the Draw Angle button
2) Click on the map
3) Move the mouse to change the edge angles
4) Click on the map again to stop drawing

Templates Options

Default v Load Save

Figure 113 — Edge Detection (Canny) window showing layer with band listing
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4. Zoom in to this location

Figure 114 — Edge Detection (Canny) layer zoomed

5. Draw an angle. Click on this # tool. Click on the map and then move. A red grid appears, with a
yellow arrow showing the angle. This calculated angle value will refresh the “edges for angle”
value. Click again the map to finish drawing.

e

Select layer: |¢,~’ RS2_FQ4_2008-07-29_18:10:57

Polarization: Band1

Canny edge detector options

Threshold low: ]

Threshold high: .

Sigma: .

Join edges <
(pixels): .

Only find edges for angle: e + 90—
Qutput Layer Type
(®) Graphic (Fast)
(O Shapefile (Slow)

O Shapefile with Siops and Distance (Slower)
Figure 115 — Edge Detection (Canny) drawing a rectangle angle

6. Set Output Layer Type to Graphic

7. After clicking on the Perform Edge Detection (Canny) button, the calculation may take some time

depending on the area selected and parameter settings. The “Canny Edge” layer will appear,
displaying with blue lines. You may uncheck the layer to hide it from view. The Canny Edge Layer

Document version: 2.1 79 il
Dated: March, 2018 Canada



DRDC | RDDC RADARSAT Toolbar

For ArcMap 10.3.1
User Manual

remains in the Table Of Contents even when the Tool is closed. You may delete the layer at any

time
= = layers
Canny Edge
s M
RGB
Ml Red: Band_1
[ Green: Band_2
MM Blue Band_3 E
Figure 116 — TOC Canny Edge Graphic Layer
Document version: 2.1 80 C nad'fi

Dated: March, 2018



DRDC | RDDC

RADARSAT Toolbar
For ArcMap 10.3.1

User Manual

2.18 Function — Speckle Filter

2.18.1 Overview

The Speckle Filter tool i displays a dialog box

as shown in Figure 117.

The column “All Bands” will be available only
with a layer having two or four polarizations.
This tool employs batch processing, allowing
the user to process several layers in a series.
Each task is executed one by one in the
background.

The speckle filter and its parameter settings
was discussed in the section on Shoreline
Extraction (page 72).

Speckle Filter
L]

Select layer(s) to process:

]

Process Type 1

<

Band Band Band Band

All
4 Bands

Layer Name

Options
Filter Type:
Filter Size
Noise Model:
Noise Variance:
Additive Noise Mean
Multiplicative Moise Mean
Number of Looks:

Damping Factar

Templates Options
Initial Setup

Enhanced Lee
5x5

Multiplicative Noise

nnnnn
uuuuu

w

alo]| [a]o]| o | [an]|[an

Load Save

Figure 117 — Speckle Filter window

Document version: 2.1
Dated: March, 2018

81

Canada




DRDC | RDDC RADARSAT Toolbar

For ArcMap 10.3.1
User Manual

2.18.2 Use Case 1 - QuadPol RADARSAT-2 Image

1. Import a RADARSAT-2 Image using the RS Toolbar. See page 24 for the detailed steps.

2. Click on the Speckle Filter tool from the RS Toolbar as shown in Figure 118.

@

Figure 118 - RADARSAT Toolbar — Speckle Filter window

3. There are 2 buttons available from the top toolbar

3.1. & Perform batch speckle filtering button activates the batch processing according to the

options selected

32.9 Help button will invoke this User Guide

Speckle Filter O x
Select layer(s) to process: 0]
Process Type 1Band ;3and Eand Eand g!nds Layer Name

>

/ ﬁ’ 7w r r r [ RS2 FO4_2008-07-29_18:10:57

Options
Filter Type: Frost s
Filter Size: 5x5 v
Noise Model: Multiplicative Noise
Moise Variance: 0.2500
Additive Noise Mean: 0.0000

= # La}'ers Multiplicative Moise Mean: 10000

= [# RS2_FO4 2008-07-29_18:10:57

MNurnber of Looks: 1

RGE Damping Factor 1.0000
B Red: Band_1
[ Green: Band_2 Templates Opfions
Ml Elue: Band_3 T2 7 o|| Load || save

Figure 119 — Speckle Filter window showing 1 layer that has been selected
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If at least one of the “Process” check boxes is not
. . Error X
selected, the following message will be shown
(F|gure 120)_ g \::;‘;n:[ss;selectat\eastoneormorelayerswith polarization
Figure 120 — Speckle Filter Error

message

4. After clicking on the Perform batch speckle filtering = button, each layer is queued and processed

in the background. When all Speckle Filter processes are done, images will appear automatically in
the Table Of Contents as shown in Figure 121. The “Tasks in Progress” window displays processing

states Queuing, Executing and Succeeded.

Table Of Contents 1 X Tasks in progress
EERELIE £ @
EE=] m Date Event Message
= b4 SPECKLE 5x 5 RS2 FQA4 20080729 181057 @ 098 111,14 104420 Queving &2 Speckle DADTED\Gibraktar\RS2_OK2115_PK;
H‘fa':?z 55661 @ 20180114 10:44:23  Executing #2 Speckle D:\DTED"Gibrattar\R52_0K2115_PK:
gh s 7 2018-01-14 10:44:41  Succedded #2 Speckle D:A\DTED \Gibraltar\RS2_OK2115_PK:
Low : 0.0527448 <
= W RS2_FQ4_2008-07-29_18:10:57
RGB
M Red: Band_1
[ Green: Band_2
M Elue: Band_3
Figure 121 — Speckle Filter Output
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2.19 Function — Nudge
2.19.1 Overview
The Nudge tool + displays a dialog box as shown in Figure ”“f’g; =k
& )

122.

The Nudge tool shifts (nudges) the raster layer to a new
geographic location, based on x and y shift values. This tool
is helpful if your raster dataset needs slight adjustments to
align with another data file.

Select loyer: [N -| © ©

Initial Extent
Top
Left | Right | |
Bottom
Shift Extent
Top
Left | | Right | |
Bottom
Latitude Longitude
Offset Offset
Distance (m) l:l Distance (m) l:l

Select the layer that you want to nudge from the "Select layer” drop

down list above, then click the

Option 1 - Using the mouse: Hold the left mouse to drag the layer.
Release the mouse button when you have moved the layer to the

desired location.

Cption 2 - Using keys: Hit letter U {Up). D (Down), L (Left)or R

(Right) to move the layer in the

"Activate’ button;

desired direction.

Figure 122 - Nudge window
Select layer Drop Down List of RADARSAT-2 layers listed from the Table Of Contents
Initial Extent Extent of the raster layer as it was last in the map document

Shift Extent
layer extent.

As the raster layer is shifted with the mouse, it shows the new raster

Latitude

- Offset latitude upper left

- Distance (m)

nudge latitude upper left

Difference between the initial latitude upper left and the nudge

Distance in meters between the initial latitude upper left and the

Longitude

- Offset longitude upper left

- Distance (m)

nudge longitude upper left

Difference between the initial longitude upper left and the nudge

Distance in meters between the initial longitude upper left and the
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2.19.2 Use Case 1 - QuadPol RADARSAT Image

1. Import a RADARSAT-2 Image using the RS Toolbar. See page 24 for the detailed steps.

2. Click on the Nudge tool from the RS Toolbar as shown in Figure 123.

C

Figure 123 - RADARSAT Toolbar — Nudge window

3. There are 5 buttons available from the top toolbar

3.1. @ Activate the nudge function for the selected image button activates the layer to be
nudged from the drop-down list

3.2. b Nudge (shift) the raster layer extent
3.3. 02 Reset the raster layer to its initial extent

3.4. b save the nudge result to a new file

v" The cell size of the output raster will be the same as that of the input raster.

v" The number of rows and columns in the output raster will be the same as those of the
input raster

v" The coordinates of the lower left corner of the output raster will be offset from the input
raster by the x and y shift coordinate values specified

v' The output raster dataset is nudged according to the location of the input snap raster, so
the new shifted raster dataset can be aligned with another raster dataset

3.5. ¥ Help button will invoke this User Guide
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Nudge 0 x
e000©

Select layer |,;'R82_FQ4_2008-D?-29_18:1[ V| D&

Right | |
Right | |
=Eg=]Layers
= R52_FCO4_2008-07-29_18:10:57 Latitude Longitude
i o [ ona
Distance (m) l:l Distance (m) I:I
I Fed: Band_1
. Select the layer that you want to nudge from the "Select layer” drop
- Green: Ban d_E down list above, then click the *Activate’ button:
Option 1 - Using the mouse: Hold the left mouse to drag the layer.
- B | e B an d_3 Release the mouse button when you have moved the layer to the

desired location.
Option 2 - Using keys: Hit letter U {Up), D (Down), L (Left) or R
(Right) to move the layer in the desired direction

Figure 124 — Nudge window showing 1 layer that has been selected

4. Select the layer from the drop-down list

5. Select the Activate the layer to nudge @button. A blue box surrounds the button == indicating
the tool is activated and the raster layer is ready to be nudged.

6. Usually, raster layer should be nudged few meters from another layer. Thus, zoom in close enough
to a location to see the nudge movement. Click the Nudge "I" button to start to shift the layer with
the mouse either up (hit letter U), down (hit letter D), left (hit letter L) or right (hit letter R).

Notice the Initial Extent does not change, the Shift Extent changes as the layer moves, and the
Offsets/Distances values change according to the distance from Initial to Shift Extent.

Hudge

3 Hudge ox
*[Ho b e [#FEo H®
Selectlayer |, R52_FO4_2005-0729_1E T2 +loyer: [ 7R52_FO4_ 20080729 1870 < | @ @ | Selact ayer. |7 RS2 FO4 200607291810 <] @ &
Initial Extent . 3 Initial Extent Initial Extort
Tes 38285318 y Ton 35205818 = d Tep 38295818

Leh [ s3m848 Fiaht [ 5263021 - Lot [£ 636548 3 Lot 5638845 Right 5 26302

o [35 550410 Ectiom 35050119 oo [35.50410
Shift Extent jl  Shift Extent

Tep [36.205018
et [ 5 838834 £ Fight .5 263008
oo [35.050410

Tos 38204481
~ EENETTE
Botiom |35 549054

ofset 000038 | Ofiset

leer U (), 0 Dol L Letjor A
inihe deseed devclion

3

Figure 125 — Nudging a raster layer
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7. Click the Save & button. The progress bar appears. Then the new nudged raster layer will be
automatically added to the Table Of Contents (Figure 127).

Adding RADARSAT Image to Table of Contents

Saving nudge file in progress. Please wait...

Figure 126 — Saving raster layer nudged

5 £ Layers
= NUDGE RS2 FQ4 20080729 181057 HH
RGEB
M Red: Band_ 1
I Green: Band_2
M Blue: Band_3
=] RS2_FQ4_2008-07-29_18:10:57
RGB
M Red: Band_ 1
[ Green: Band_2
M Blus: Band_3

Figure 127 — Nudge output layer
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2.20 Function — Tasks in progress

2.20.1 Overview

The Tasks in progress tool £ shows all processes that have been Queued, Executed or Succeeded.
Tasks in progress window is shown in Figure 128.

Tasks in progress O x Tasks in progress O x
< e £ e
Date Event Layer Message Date Evert Layer Message
@ 20130115 16:15:58  Queuing 41 R52_FQ4_2008-0.. Speckle DNDTEDY

@ 20130115 16:16:01  Executing #1 RS52_FQ4_2008-0.. Speckle DADTEDY
o’ 2018-01-1516:16:14  Succedded #1  RS2_FQ4_2008-0.. Speckle D:\DTEDN

€ > € >

Figure 128 — Tasks in progress window example. Empty and with one process done

1. Click on the Tasks in progress tool from the RS Toolbar as shown in Figure 129.

©

Figure 129 - RADARSAT Toolbar — Tasks in progress window

2. There are 2 buttons available from the top toolbar

2.1. ?" This tool has 2 states either Pause Tasks to be executed OR Restart Tasks to be executed.
These 2 states toggle each other

v' Pause Tasks to be executed: Stop to execute tasks queued.
v" Restart Tasks to be executed: Restart to execute task queued.
Note: If there is a task already executing, it cannot be stopped.

2.2. Clear Tasks Messages button will clear out all messages present in the window, but not
the future messages that are queued

2.3. ) Help button will invoke this User Guide
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2.21 Function — Help
2.21.1 Display Overview
The Help tool 9 from the RS Toolbar opens the Help dialog as shown in Figure 130.
Release x.y.z The number displayed at the bottom/left corner of the dialog is

the release number of the software version currently installed.
The release number is in the following format x.y.z where:

- X is the major revision number (incremented for major
releases),

-y is the minor revision number (incremented for minor
changes), and

- zis the release number (incremented for bug fixes).

Register Geoprocessing This button will allow registration of four tools (Function —
(Administrator privileges required) | Orthorectification, Function — Quad-pol image, Function —
Shoreline and Function — Speckle) in the Catalog Toolbox.

Open User Guide (PDF) This button opens the user guide in PDF format using your
system default viewer (Figure 131).
Close The Close button closes the Help dialog.

) Help X

i | DD

RADARSAT Toolbar for
adarsat Yool ArcMap 10.3.1
A 21 Dok User Manual

DROC | RDDC

.
:?: Canadi
L;IM:T - L e ﬂwmun;-detvnr) 1 2 12 . . .
Figure 130 - Help Dialog Figure 131 - RADARSAT Toolbar User Manual
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2.22 Function — Batch Nudge
2.22.1 Overview
.r.:i:.-'I Batch Nudge o x
The Batch Nudge tool % displays a dialog box as )
shown in Figure 132 Select layer(s) to process: (]
Process Type  Layer Name RADARSATZ
The Batch Nudge Tool is similar to the Nudge Tool,
shifting all possible raster layers within the ToC to a
new geographic location. This tool is helpful if you
need to apply a latitude/longitude offset to a large
number of raster files.
MNudge layer to apply latitude/longitude offset
Select layer: | V| Q¢
Latitude Longitude
Offset Offset
Distance (m) Distance (m)

Figure 132 — Batch Nudge window

Select layer(s) to process

The central area of the window displays a list of layer identifiers from
the TOC.

Process: Check this box to process the layer
Type: A RADARSAT-2 Image Type. See page 14

RADARSAT2 Code: The RADARSAT-2 “true” layer name according to
convention.

File Location: The XML metadata file full path

Select layer

Drop Down List of custom RADARSAT layers listed from the TOC that
has been previously nudged. A Nudge raster layer will contain all
information to populate Offsets and Distances fields.
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Latitude
- Offset From the initial extent raster layer, the new extent will be nudged
according to the difference between both upper left.

Changing manually the offset will update the distance in meters

The distance in meters is determined by the offset.
Changing manually the distance in meters will update the offset

- Distance (m)

Longitude
- Offset From the initial extent raster layer, the new extent will be nudged
according to the difference between both upper left.

Changing manually the offset will update the distance in meters

The distance in meters is determined by the offset.
Changing manually the distance in meters will update the offset

- Distance (m)
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2.22.2 Use Case 1 - Several RADARSAT-2 Images and one Nudge Custom RADARSAT-2 Image

1. Using the Function — Nudge (page 84), create a Nudge Layer. Here is an example:
Table Of Contents o x
Bg8d
B = layers

= RS2_FQ4_2008-07-29_18:10:57
RGE Initial Layer
M Red: Band_1
I Green: Band_2
M Blue: Band_3
= NUDGE RS2 FO4 20080729 181057 HH VV HV WH SLC .\
RG8 Layer nudge
M Red: Band_1
I Green: Band_2
M Blue: Band_3

2. Import two RADARSAT-2 Images using the RS Toolbar. See page 24 for the detailed steps. Here is
an example:

EE=] Layers|
= RSZ2_FQ18 2017-10-12_12:02:35
RGE
B Red: Band_1
[ Green: Band 2 Initial Layers

MM Elue: Band_3
=] RSE_FQS_ZOW-W-{JEJ1:54:19./

RGE
B Red: Band_1
I Green: Band_2
MM Elue: Band_3
=] RSZ_FQd4 _2008-07-29_18:10:57
RGEB
M Red: Band_1
I Green: Band_2
BN Elue: Band_ 2
=] NUDGE RS2 FQ4 20080729 181057 HH VW HY VH SLC
RGEB
B Red: Band_1
I Green: Band_2
Ml Elue: Band_3

3. Click on the Batch Nudge tool from the RS Toolbar as shown in Figure 133.

Figure 133 - RADARSAT Toolbar — Batch Nudge window

4. There are 2 buttons available from the top toolbar

Document version: 2.1 92 il
Dated: March, 2018 Canada



DRDC | RDDC

RADARSAT Toolbar
For ArcMap 10.3.1
User Manual

4.1. % perform Batch Nudge operates on any layer selected (Process checked) from the grid list.
Based on the latitude/longitude offset, each raster layer will be nudged, saved and added to

the Table Of Contents automatically.

42.9 Help button will invoke this User Guide

Check off the first 2 layers. These correspond to layers loaded in step 2.

From the “Select Layer” drop down, select the Nudge Layer. The Latitude/Longitude offset and the

distance in meters will be automatically displayed according to the values registered in the Nudge

file.

==
=] R52_F(Q18_2017-10-12_12:02:35
RGE
M Red: Band_1
B Green: Band_2
M Blue: Band_3

Initial Layers

= [ RS2 FQ5 2017-10-02_11:54:1 Initial Layers
M Red: Band_1
[ Green: Band_2
M Blue Band3
O & RS2_FQ4_2008-07-20_18:10 5 @p—m—vor |
RGE
MERed: Band_1

[ Green: Band_2

=] MUDGE RS2 F4 20080729 181057 HH IV VH SLC

M Blue: Band_ 3
RGB

M Red: Band_1
[ Green: Band_2

MM Blue: Band_ 3
Layer nudge

N

Batch Nudge O x
Select layer(s) to process: (]

N Process  Type  Layer Name RADARSATZ
\A I ,};" RS2_FG18_2017-10-12_12:02:35 RS2_FQ18_2(
T 5 5 | ras a0z 11se1 RS2_FQ5_20]

7 299 181057

[ B r & RS2_FQ4_2008-07-29_18:10:5 RS52_F4_20(

/' r + NUDGE RS2 FQ4 20080729 181057 HH WW HV ... GErElzeLiwil

<

Nudge layer to apply latitudeflongitude offset

Latitude

Select layer: [+«]» NUDGE RS2 FQ4 20080729 181057HH ~| @ &
Longitude
Offet

Offset

Distance (m)

Distance (m)

Figure 134 — Batch Nudge window showing layers selected

7. Offset/distance fields can be changed at any time before running the batch, and will be

recalculated.

8. Click Perform Batch Nudge “+ button.

9. After all layers are processed, they will be added to the Table Of Contents.
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= & [EE

= NUDGE RS2 FQ5 20171002 115419 HH VW HV VH SLC 2 @ |

RGE
I Red: Band_1
[ Green: Band_2
M Elue: Band_3
= NUDGE RS2 FQ18 20171012 120235 HH VV HV VH SLC 3 @
RGB
I Red: Band_1
[ Green: Band_2
M Blue: Band_3
= R52_FQ18_2017-10-12_12:02:35
RGB
I Red: Band_1
[ Green: Band_2
M Blue: Band_3
=] RS2_FO5_2017-10-02_11:54:19
RGB
I Red: Band_1
[ Green: Band_2
M Elue: Band_3
= O R52_FQ4_2008-07-29_13:10:57
RGB
B Red: Band_1
[ Green: Band_2
M Blue: Band_3
= [0 NUDGE RS2 FQ4 20080723 181057 HH VWV HV WH SLC

Layers nudge

RGE

Figure 135 — Batch Nudge output layers
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3. CROSS-COUNTRY MOBILITY TOOLBAR

3.1 Toolbar Overview

3.1.1 Buttons
The Cross-country Mobility Toolbar is shown in Figure 136.

Lt & CCM Symbolization Opticons ~

Figure 136 - Cross-country Mobility Toolbar

Table 4 provides the toolbar buttons and the links to the sections of this User Guide document that
explain the tool function.

Table 4 — Cross-country Mobility Toolbar Function List

Button Section and Function Name
| 3.2 Function — CCM Generator
I 03.3 Function - Surface Roughness Editor
0

CCM Symbelization

CCM Symbolization Options
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3.2 Function — CCM Generator

The CCM Generator Zg button will open the main Cross-country mobility (CCM) generation dialog as
shown in Figure 137. The CCM Generator enables a user to produce standardized Cross-country
mobility (CCM) products in a semi-automated way. The CCM tool uses the same inputs as a CF Geo
Tech would use for his or her terrain assessment. It evaluates the effect of vegetation, soil, obstacles,
lines of communication, and elevation in the same fashion that would be done manually. However, the
tool ensures that the Geo Tech follows a defined process in creating a standardized output. All final
and intermediate products are available to the Geo Techs so that they can further manipulate them as
required.

a CCM Generator o [ =] R
File  Help
Scenario Inputs | Analysis | Preferences
—— Dﬂtﬂsets — — Configuration Settings
Elevation (Raster) |;| |;| Default
. -
Dataset Vehicle:
[ Moisture Level:  Moist -
Cell Size (m): 30
Output Product Directory
Surface information |E| EI Area of Analysis  Undsfined -
Dataset Surface Characterization File T
o
3 p
Left Right
Bottom
Soil (vector) E|
Dataset Soil Characterization Fle
L
| Show Help ==
Soil RCI Values file: .

Figure 137 - CCM Generator dialog

Navigating to the “Scenario Inputs” tab, the Elevation (Raster) section lets you input raster datasets
(DTED, SRTM, Applanix, etc.) that cover your AOI.

The Surface Information section allows you to input vector or raster datasets that represent surface
classifications (e.g. polygon extents of forest, fields, roads, built up areas, etc). Different surface types
represent different levels of impedance for different vehicles.
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The Surface Characterization File is a .xml file that defines the impedence value for each different
surface type. For every different dataset that you use in the toolbar you will need to create a different
surface characterization file, and these xml files can also be created through the toolbar.

The Soil (vector) section allows a vector shapefile that represent different soil types (e.g. polygon
extents of clay, gravel, loam, sand etc). Different soil types represent different levels of impedance for
different vehicles.

The Soil Characterization File allows the user to associate their specific soil classes to the generic soil
classes required by the toolbar for analysis. These associations are stored in an xml file, which can also
be created through the toolbar.

The Soil RCI Values file is created for the generic soil types used in analysis.

On the right hand side of the CCM Generator dialog, you need to change some general configuration
settings. This can include vehicle type, moisture level and cell size. Within this document, the values
are left as default.

The “output product directory” must be set to a filename that has not been previously been used to
run a CCM analysis. ArcMap will not overwrite it.

The Area of Analysis is based on a polygon extent. Use a .shp file as your polygon extent. The
coordinates of the extent of this polygon are populated in the toolbar.

3.3 Function - Surface Roughness Editor

The Surface Roughness _% button will open the Surface Roughness Editor dialog as shown in Figure
138. This editor enables a user to open feature sets, and to save, load, or edit roughness data.
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& Surface Roughness Editor - [m} *

File  Import Surface Roughness Editor ~

Feature Name Description Roughness

This grid is used to view and edit
feature roughness. Roughness is a
measure of the effect surface
features have on movemement.
Surface features include anything
that lies above the land including
but not limitied to wegetations,
roads, building and water.

+

If you are access the roughness
editor through the CCM Generator
then a dataset may already be loaded
in the table. Otherwise you can use
the file menu to

Open Feature Set: Open a
dataset to leoock at all the featuer
that are included within it. &
dataset can include a directory of
shapefiles, raster, geodatabase
etc. .

Load Roughness Info: This lets
you load an xml file which
characterizes the roughness of
different features. The zml file

- characterizations will be shown
| e e s v

Figure 138 - Surface Roughness Editor dialog

3.3.1 CCM Symbolization Options

The CCM Symbolization Options gives the user several different

output formatting options for displaying the CCM overlay. CCM Symbolization Options*'

These include Traditional CCM formatting, CCM formatting with . - —
. L. F~ Traditional CCM formatting

water, and Modern CCM formatting. Clicking the CCM o

Symbolization Options button will drop down these selectable /d CCM formatting with water

options as shown in Figure 139. It also gives the user the ability Modern CCM formatting

to create a complete CCM map product using a generated CCM Map surround for a CCM

¢ A

overlay by clicking the Map surround for a CCM option.
Figure 139 - CCM Symbolization

Options

3.3.2 Select CCM Layer

The Select CCM Layer drop down list enables the user to select the layer for the CCM formatting to be
applied. Clicking the Select CCM Layer control will drop down a list of selectable layers.

3.3.3 Procedure to Run CCM Generator

In order to test the CCM Generator, follow the procedures below (you should obtain the sample
dataset contained in the folder “CCM_test”, distributed with the RS Toolbar release).
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1. Place test data in the root directory (i.e. C:\CCM_test or D:\CCM _test) Here, we use D:\.
2. Within the RS Toolbar, click on 'CCM Generator' icon. The CCM Generator dialog will appear as
in Figure 137.
3. Within the CCM Generator window, select File, then Load Scenario.
o Select D:\CCM_test\data\CCM_input_scenario.xml. This populates the CCM Generator
dialog with the appropriate input files and parameters (Figure 140).

R
aCCM Generator [= =] =]
Scenario Inputs ‘ﬂnalysis | Preferences‘
Input Datasets Configuration Settings
Elevation (Raster) E] Defaut
L -
Dataset Ver.ucle. .
+ | D\CCM_test\dala\DataFiles\SampleData\1.img Moisture Level:  Moist M
Cell Size (m): 30

Output Product Directory
D:\CCM_test\data\test_output B

Surface information E] Area of Analysis  Polygon Extent -

Dataset Surface Characterization File

Top 5075154.8162

b BRes HEALE SV s ElE A LR E SR DANCCM_test\data\DataFiles\SurfaceClas....

DACCM_test\data\DataFiles\SampleData... |D\NCCM_test\data\DataFiles\SurfaceClas... | Left 699319553  Right 72367930
s Bottom  5050860.3695
Soil (vector) E]

Dataset Soil Characterization File
4 mREe AL Elns SlE AT LS EEEE DANCCM_test\data\DataFles\SoilClassific. ..
"

Show Help ==

Soil RCI Values file: DMCCTM_test\data DataFiles SeilClassification Files Soil RCIValues.dbf

=

Figure 140 - CCM Generator (data sets loaded)

The .xml scenario file is simply a means to automate the process. For reference the input file is
reproduced below (Figure 141). Alternatively, the user can manually load path data for each of the
fields in the CCM Generator by double clicking on the white area and navigating to the dataset.
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<?xml version="1.0" encoding="UTF-8"?=
- <Scenario>
<TopoDataset

Path="D:\CCM_test\data\DataFiles\SampleData\LCV_021G_AAFC_30M_2000.tif"/>

<TopoDataset RoughnessFile="D:\CCM_test\data\DataFiles\SurfaceClassificationFiles\mobility_test.xml"
Path="D:\CCM_test\data\DataFiles\SampleData\TAM"/-

<SoilDataset Path="D:\CCM_test\data\DataFiles\SampleData\ForestSoilsMap.shp"
ClassificationFile="D:\ CCM_test\data\DataFiles\SoilClassificationFiles\NBSoilClass.xml"/>

<ElevationDataset Path="D:\CCM_test\data\DataFiles\SampleData\1.img"/>

<OutputDir Path="D:\CCM_test\data\test_output"/=

<MuoistureLevel Level="Moist"/>

< CellSize size_in_meters="30"/>

<AreaOfInterest Path="D:\CCM_test\data\inputdata\Clip_Polygon.shp" XMin="699319.553204947"
KMax="723679.30751077" YMin="5050860.26958931" YMax="5075154.81624283" />

<SoilEffect Path=""/=>

<SurfaceEffect Path=""/>

<SlopeEffect Path=""/=

<CCM Path=""/=

<MovementCost Path=""/>

<LOCEffect Path=""/>

<DrainageEffect Path=""/=

<RidgeEffect Path=""/>

</Scenario>

RoughnessFile="D:\CCM_test\data\DataFiles\SurfaceClassificationFiles\RasterLandCoverMobilities.xml"

Figure 141 — Input scenario .xml file

4. Still within the CCM Generator window, select the Analysis tab. This will load the CCM
Generator dialog as seen in Figure 142.

28 CCM Generator - O *

File  Help
Scenario Inputs  Analysis  Preferences

(Step 1) Generate Effect Layers (Step 2) Generate CCM
Output Layers (Generated)
Slope Effect Calculate ccMm
| | Movement Cost
Surface Effect Calculate
LoC
Soil Effect [ calculate
Drainage Channels Calculate
Ridges Calculate

Figure 142 - CCM Generator (Analysis tab)
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e Check Calculate for all output layers.

e C(Click the Step 1 button (Generate Effect Layers) in order to generate the intermediate
output layers.

e When Step 1 processing is complete, click the Step 2 button (Generate CCM) to produce the
final CCM products.

All resulting CCM files will be automatically loaded into ArcMap as seen in Figure 143.

| - =rErx
| fle Ecit view Bookmats sent Selection Q:r;pro:essmg Customize w-nd;ms Help |
2@ [ & - 1100,000 v BERR0 g
| & BQ il - kO ZASS H.A45Z0Lr 7 LAM4d0KLESD O CCMﬁymhuh.alwlOpllun‘;
%lame Of Contents ?x =]

-a B ;

+ Movement_Costimg

# B CCM_Vehicle_Speed.img
# @ Ridge_Effectimg

# B LayerDrainage_Effectimg
# M Soil Effectimg

# B Slope_Effectimg

% B Surface_Effectimg

[@e|e w

712588.338 5065675.324 Meters |

Figure 143 - ArcMap loaded with CCM-generated files

5. Within RS Toolbar, select 'CCM_Vehicle_Speed.img' from the far-right dropdown menu.

Document version: 2.1 102 il
Dated: March, 2018 Canada



DRDC | RDDC RADARSAT Toolbar

For ArcMap 10.3.1
User Manual

6. From the CCM Symbolization Options dropdown menu, select Traditional CCM Formatting.
This will create a colorized CCM product as seen in Figure 144.

file Edit Yiew Bookmarks Jnsert gSelection Geoprocessing Customize Windows Help
DsE& 8 & - 1100000 RIPVAL: [ [ ] -Lal S
Qe ille k0 ZHSS TR ASZOLT AL BMOKEE S D @O CCMSymbliatior Optivrs
Table Of Contents 3 x =
Ioo8 3

# @ Movement_Costimg

# B CCM_Vehicie_Speedimg
# @ Ridge_Effectimg

# B LayerDrainage_Effectimg
4 @ Soil_Effectimg

# @ Slope_Effectimg

5 @ Surface_Effectimg

120

Figure 144 - ArcMap with Traditional CCM formatting applied

7. Within RS Toolbar, follow the procedures below:

From the CCM Symbolization Options dropdown menu, select Map surround from a CCM.
Select C:\CCM_test\data\DataFiles\Map Templates\TemplateOctl.mxd.

Select Yes for selecting reference layers.

Select C:\CCM _test\canada\clip_Composite_LC80100282014255LGNOO_B432.tif.

Select Cancel for Add Data Window.

Select Yes for selecting Background map.

Select C:\CCM_test\canada\clip_Composite_LC80100282014255LGNOO_B432.tif.

Select Cancel for Add Data Window.
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The above procedures will create a layered product as seen in Figure 145.

‘!wv‘ —————

| Eile Edit Yiew Bookmarks [nsert Selection Geoprocessing Customize Windows Help
Daes B X0 de-is W EDEREO Ry
" P % @ =R . sm=E0oLr #| J‘@L:QmeLMsymtolmhu'\Upto‘ﬁ'ﬂ‘
Table Of Contents 9 x o A5 1R 115 420 |5 40 135 @40 |45 5055 60 165 M 7 | - =
JlooB 3

£ Reference Frame
8 clip_Composite_LC80100282014255LGN00_B4:
RGB
M Red: Band_1
@ Green: Band_2
M Blue: Band_3

Main Frame
B CCM_Vehicle_Speed.img
W Water
I Severely Restricted
CJ Restricted
O Unrestricted
v
RGB
M Red: Band_l
I Green: Band_2
M Blue: Band_3

48 ATA’S 1P |5 |0 |6 (0 |8 (D % |6 (65 (70,75 480 e

<]
@

Figure 145 - ArcMap loaded with CCM result files

A more detailed user manual for the CCM tool is provided within the CCM Generator dialog under the
menu item Help / Tutorial.

Document version: 2.1 104 )
Dated: March, 2018 Canada



CAN UNCLASSIFIED

IMPORTANT INFORMATIVE STATEMENTS

This document was reviewed for Controlled Goods by Defence Research and Development Canada (DRDC) using the Schedule to
the Defence Production Act.

Disclaimer: This document is not published by the Editorial Office of Defence Research and Development Canada, an agency of the
Department of National Defence of Canada but is to be catalogued in the Canadian Defence Information System (CANDIS), the
national repository for Defence S&T documents. Her Majesty the Queen in Right of Canada (Department of National Defence)
makes no representations or warranties, expressed or implied, of any kind whatsoever, and assumes no liability for the accuracy,
reliability, completeness, currency or usefulness of any information, product, process or material included in this document. Nothing
in this document should be interpreted as an endorsement for the specific use of any tool, technique or process examined in it. Any
reliance on, or use of, any information, product, process or material included in this document is at the sole risk of the person so
using it or relying on it. Canada does not assume any liability in respect of any damages or losses arising out of or in connection
with the use of, or reliance on, any information, product, process or material included in this document.

© Her Majesty the Queen in Right of Canada (Department of National Defence), 2018
© Sa Majesté la Reine en droit du Canada (Ministére de la Défense nationale), 2018

CAN UNCLASSIFIED



DOCUMENT CONTROL DATA

*Security markings for the title, authors, abstract and keywords must be entered when the document is sensitive

1.

ORIGINATOR (Name and address of the organization preparing the document. [2a. SECURITY MARKING
A DRDC Centre sponsoring a contractor's report, or tasking agency, is entered (Overall security marking of the document including
in Section 8.) special supplemental markings if applicable.)

CAN UNCLASSIFIED

2b. CONTROLLED GOODS

NON-CONTROLLED GOODS

DMC A
3. TITLE (The document title and sub-title as indicated on the title page.)
RADARSAT Toolbar for ArcMap 10.3.1 User Manual
4. AUTHORS (Last name, followed by initials — ranks, titles, etc., not to be used)
Carron, R.
5. DATE OF PUBLICATION 6a. NO. OF PAGES 6b. NO. OF REFS
(Month and year of publication of document.) (Total pages, including (Total references cited.)
Annexes, excluding DCD,
covering and verso pages.)
March 2018
116 0
7. DOCUMENT CATEGORY (e.g., Scientific Report, Contract Report, Scientific Letter.)
Contract Report
8. SPONSORING CENTRE (The name and address of the department project office or laboratory sponsoring the research and development.)
DRDC - Ottawa Research Centre
Defence Research and Development Canada
3701 Carling Avenue
Ottawa, Ontario K1A 0Z4
Canada
9a. PROJECT OR GRANT NO. (If appropriate, the applicable 9b. CONTRACT NO. (If appropriate, the applicable number under
research and development project or grant number under which which the document was written.)
the document was written. Please specify whether project or
grant.)
10a. DRDC PUBLICATION NUMBER (The official document number | 10b. OTHER DOCUMENT NO(s). (Any other numbers which may be
by which the document is identified by the originating assigned this document either by the originator or by the sponsor.)
activity. This number must be unique to this document.)
DRDC-RDDC-2018-C138
11a. FUTURE DISTRIBUTION WITHIN CANADA (Approval for further dissemination of the document. Security classification must also be
considered.)
Public release
11b. FUTURE DISTRIBUTION OUTSIDE CANADA (Approval for further dissemination of the document. Security classification must also be

considered.)




12. KEYWORDS, DESCRIPTORS or IDENTIFIERS (Use semi-colon as a delimiter.)

Synthetic Aperture Radar (SAR); radar data exploitation; ArcMap; User Guide

13. ABSTRACT/RESUME (When available in the document, the French version of the abstract must be included here.)




