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Objectives

* [dentify a subsection of a SAR image or create a mosaic
* Preprocess a SAR image

— Perform radiometric and geometric calibrations

— Reduce speckle
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Ovultline

« Part 1: Identify a Subsection

« Part 2: Perform Radiometric Correction
« Part 3: Reduce Speckle

« Part 4. Perform Geometric Correction
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Part 1: Identify a Subsection




Subset

[ NON ) Specify Product Subset M [2) int=nsitya

] . SeleCT Raslller Ond [ Seeuelsiogee . Band Subset  Tie-Point Grid Subset  Metadata Subset

.I.h e n s U bse.l. | ol Sooielieies | Geo Coordinates A
according to the e s el
parameters below ey —

— From this point on e

° Scene step Y: 1C
WO rk only WIth the Subset scene width: 13589.0
Subset scene height: 12729.0

subset image pEt e
2. the subset image will
appear in the S | crce | | e
product explorer
window as image 2.
The filename will start
with subset_

1lmn Dens

NASA’s Applied Remote Sensing Training Program 5




Part 2: Perform Radiometric Correction




Background

« Calibration creates an image where the value of each pixel is directly
related to the backscatter of the surface

* This process is essential for analyzing the images in a quantitative way

e [T is iImportant for comparing images from different sensors, modalities,
processors or acquired at different times
* Main radiometric distortions are due to:
— Signal loss as it propagates
— non-uniform antenna pattern
— difference in gain
— saturation
— speckle
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Calibrate

-
Calibration
File Help

1. In the product explorer window
highlight the subset flename and
then Select Radar > Radiometric > —

Calibrate and use the default rosnsatons o
parameters for both tabs I/O
parameters and Processing

I/O Parameters Processing P

arameters
T |

Parameters

2. The new image will appear in the . ;tptg:"()b:t
product explorer box as image 3 E——
and will have a flename ending Output beta0 band
in _Cal
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Part 3: Reduce Speckle




Background

« Speckle is part of radar images and makes interpretation difficult because
the “salt and pepper” effect corrupts information about the surface

« There are many techniques to extract information from radar images that
will have lots of speckle

— You can use speckle filters or Multilook the image
* In this case, we will use a speckle filter
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Speckle Reduction

1. In the product explorer window
highlight the calibrated flename and
then Select Radar > Speckle Filtering
> Single Product Speckle Filter

2. Use the default parameters in the |/O
tab

3. In the Processing Parameters tab
there are a number of different filters
on a pop-up window
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Tools Window Help

snap File Edit View Analysis Layer Vector Raster Optical [ElE]
ME w8 ~ Apply Orbit File

Insert Design Layout References Mailings Review id Radlometlc = > : .
Speckle Filtering > Single Product Speckle Filter
® ® ® [3]subset 0_of S1A_IW_GRDH_1SDV_20150428T093856_2 Coregistration » Multi-temporal Speckle Filter [k
s on Eilille <= rererometic > [y pTRETEETIL
< ik i : i Polarimetric > — -
Product Explorer £} I Layer Manager | Pixel Info | Geometric »
ce Updf - E intensity_VV Sentinel-1 TOPS >
v = [2] subset 0_of SIA IW_GRDH_1SDV_20150428T09385¢ ENVISAT ASAR | 2
» [ Metadata SAR Applications >
> @ Vf:ctor ADataA SAR Utilities >
» [ Tie-Point Grids SAR Wizards >

v & Bands _ Complex to Detected GR
& Amp"SUde-VH Multilooking
m Intensity_VH
E Amplitude_vV
] intensity_vv
v & 21 ciheat N of STA W GRNDH 1SNV 2015042 RTNAREF
O ® Single Product Speckle Filter
File Help
1/O Parameters
Sigma0O_VH
Sigma0_VV
Source Bands:
Filter: _ Lee Sigma [T
Number of Looks: Boxcar ‘
i ) | Median
Window Size: . Frost ‘
Sigma: Gamma Map ‘
| Lee
Target Window Size: = Refined Lee |
v Lee Sigma L
IDAN
Close




Speckle Reduction

. . (@ © Single Product Speckle Filter
4. We will choose the Lee Sigma - oo —

filter, however you can test
different filters and select the one

with the best results for you. You o ¥
can also play around with varying
the window size

— The larger the window the larger

I/O Parameters rrocessing Parameters |

=

Source Bands:

the speckle reduction but the Filter: Lee Sigma E

larger the resolution loss. In this Number of Looks: 1 B
oo indow Size: X

case, the parameters specified :V : 7 B
igma: 0.9

are the default ' -

Target Window Size: 343

~ Run Close
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Speckle Reduction

5. The filtered image will appearin
your Product Explorer window with
the extension _spkl

6. Display the image to see the
results of the speckle reduction
filter
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Part 4: Perform Geometric Correction




Terrain Correction

* The image will be corrected due to geometric distortions. These are due to:
— slant range
— layover
— shadow
— foreshortening

« The algorithm uses a DEM to make corrections

* The current image is in the orientation that the satellite made the
observation

« The terrain corrected image will be in its correct orientation and
georectified
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Terrain Correction

1. Select the filename of the last image (_spk)
and then select Radar > Geometric >
Terrain Correction > Range-Doppler Terrain
Correction

2. Keep the default values and hit run

— Note: under processing parameters you
can opt to use an SRTM 3sec DEM (which is
automatically downloaded) or you can
select other DEM's from the pop down list,
including your own DEM
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tical BGEGEIM Tools Window Help
Apply Orbit File
Radiometric
Speckle Filtering
Coregistration
Interferometric
Polarimetric

Sentinel-1 TOPS
4 ENVISAT ASAR
< SAR Applications
" SAR Utilities
~ | SAR Wizards
2t Complex to Detected GR
“ 1 Multilooking

>
>
>
>
>
>
>
>
>
>
>

Terrain Correction

Ellipsoid Correction

SAR-Mosaic

ALOS Deskewing

Slant Range to Ground Range
Geo Reference

SAR Simulation

Range Doppler Terrain Correction

File Help
1/0 Parame IGfJl Processing Parameter
S e Band: Sigma0_VH
Digital Elevation Model: SRTM 3Sec (Auto Download) | 2]
DEM Resampling Method: BILINEAR_INTERPOLATION | 2]
Image Resampling Method: BILINEAR_INTERPOLATION | <]
Source GR Pixel Spacings (az x rg): 10.0(m) x 10.0(m)

Pixel Spacing (m):
Pixel Spacing (deg):
Map Projection:
Mask out areas without elevation
Output bands for:
Selected source band

Incidence angle from ellipsoid

Apply radiometric normalization

Auxiliary File (ASAR only)

10.0
8.983152841195215E-5
WGS84(DD)

Output complex data

DEM Latitude & Longitude
Local incidence angle Projected local incidence angle
Use projected local incidence angle from DEM
Use projected local incidence angle from DEM

Latest Auxiliary File

Range-Doppler Terrain Correction

SAR-Simulation Terrain Correction




Terrain Correction

3. The new image will appear in the
product explorer window with

extension _TC
4. Display the new image

5. For analysis and results,
backscatter values are presented
as dB. In order to go convert
sigma® into dB highligh Sigma0O_VH
and left click. A menu will pop up.
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Terrain Correction

o v &= [4] subset_ 2_of SIA_IW_GRDH_1SDV_20150428T093856_2015042
6. Select Linear to/from dB > @ Memdaa
. . » (21 Vector Data
/. Display the dB image and look at > G Tie-Point Grids
the values by selecting the “pixel T

info” tab in the top left window & sigma0_vv

] Sigma0_VH_db
& Sigma0_VV_db

=l Position
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1 Tie-Point Grids
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Processed Images

Original Reduced Speckle Terrain Corrected
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