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Create a Mosaic of Two Sentinel-1 Products in the Same Swath

Source: Adapted from ESA (https://www.youtube.com/watch?time continue=13&v=2bRU8Ktdu8l)

In this document you will find:

Background
System Requirements
Materials List

Steps

o0Nn® >

A) Background

In order to facilitate the use of Sentinel-1 products and avoid unruly image sizes, the swaths of
data collected by the satellite are divided into more manageable slices of smaller areas. In
some instances, the edge of these slices fall on top of our desired region of study making it
more challenging to analyze. Luckily, they can be seamlessly combined using the toolbox’s Slice
Assembly tool. This tutorial will go over the preprocessing steps to accomplish this slice
assembly and the subsequent sub-setting of the border zone.

In this recipe, we want to look at the region of the Amazon bounded in red, in the timeframe of
May 2018. However, no single product covers this area at this point in time. Instead, we will
assemble two vertical adjacent products and then create a subset of the desired area.

Figure 1. Product outlines in gray shown on ASF’s Vertex data portal.
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https://www.youtube.com/watch?time_continue=13&v=2bRU8Ktdu8I
https://www.youtube.com/watch?time_continue=13&v=2bRU8Ktdu8I

B) System Requirements
e Windows, Mac OS X, Unix

e 16GB RAM
e Enough hard disk space to store processed data (approximately 25 GB)

Note: A Solid State Drive will perform significantly faster than a Hard Disk Drive and when
processing large files, this will be very advantageous.

C) Materials List
e Latest version of Sentinel-1 Toolbox (S1TBX)

e Pair of Sentinel-1 IW Ground Range Detected (GRD) products. Download the sample
granules below or use the Vertex data portal to download your own GRD products.

a. S1A IW _GRDH 1SDV 20180518T093904 20180518T093929 021957 025F05 48E2
b. S1A IW_GRDH_1SDV_20180518T093929 20180518T093954 021957 025F05 B913

D) Steps to Generate a Mosaic and Subset

Step 1: Open the products in SITBX
File Edit View Analysis L

a) Open the Sentinel-1 Toolbox ‘;_b \f/’. Ef‘;} l

b) Use the Open Product button in the top toolbar and browse to the Product Explorer X ] Pixe
location of the two GRD products

c) Press and hold the Ctrl button to select both zip files and press
Open.

Note: if you unzipped the files, select the manifest.safe file from each Sentinel-1 product
folder, instead.

Step 2: View the products

a) Inthe Product Explorer you will see the opened products
b) Double-click on the product to expand.

¢) Expand the bands folder and you will find two bands: an amplitude band, which is
actually the product, and a virtual intensity band, which is there to assist you in working
with the GRD data.
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http://step.esa.int/main/download/
https://search.asf.alaska.edu/
https://search.asf.alaska.edu/
https://datapool.asf.alaska.edu/GRD_HD/SA/S1A_IW_GRDH_1SDV_20180518T093904_20180518T093929_021957_025F05_48E2.zip
https://datapool.asf.alaska.edu/GRD_HD/SA/S1A_IW_GRDH_1SDV_20180518T093904_20180518T093929_021957_025F05_48E2.zip
https://datapool.asf.alaska.edu/GRD_HD/SA/S1A_IW_GRDH_1SDV_20180518T093929_20180518T093954_021957_025F05_B913.zip
https://datapool.asf.alaska.edu/GRD_HD/SA/S1A_IW_GRDH_1SDV_20180518T093929_20180518T093954_021957_025F05_B913.zip

d) To view the data, double-click on the Amplitude_VH band.

e) Zoom in using the mouse wheel and pan by clicking and dragging the left mouse button

Step 3: Apply Orbit File
a) Select the first GRD product in the Product Explorer
b) From the top menu navigate to Radar > Apply Orbit File

c) Inthe Apply-Orbit-File window (Figure 2), specify the output folder and the target
product name. The products will automatically be appended with the suffix “_Orb” if
you choose the default name.

d) Click the Processing Parameters tab. If your product is less than 20 days old, a precise
orbit file may not be available yet. You can either select Sentinel

Restituted in the Orbit State Vectors dropdown, or if you are :al Radar Tools Window Help
unsure whether the file has been updated yet, you can check the ; g Apply Orbit File
Do not fail box. Otherwise, if your products are more than 20 = Radiometric
days old, leave this tab as is. Speckle Filtering
105 Coregistration
e) Click Run and allow the product to process Interferometric
Geometric
f) Repeat steps a) — e) for the second GRD product Sentinel-1 TOPS

FANA~AT AFARn

g) When finished, close the Apply Orbit File window

& Apply Orbit File X

File Help

1/O Parameters Processing Parameters

Orbit State Vectors: | Sentinel Precise (Auto Download) P

Polynomial Degree: |3

[[] Do not fail if new orbit file is not found

Run Close
Figure 2. Apply Orbit File dialog.
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Step 4: Calibrate

a) Select the first _Orb product (created in step 3) in the Product Explorer

b) From the top menu navigate to Radar >

Radiometric > calibrate cal Radar Tools Window Help

o g Apply Orbit File P\, 7B 9 @ > -~
. . . . . = Radiometric 2 Calibrate =
c) Inthe Calibration window (Figure 3), specify the | goecuie Fittering 5 o
output folder and the target product name. The Coregitiabon > Remove Antenna Pattern
Interferometric > 5
. . . S-1Th IN R |
products will automatically be appended with . 5 R
the suffix “_Cal” if you choose the default name. oL ’
ENVISAT ASAR >
. 805 SAR Applications > ‘ ‘
d) Leave all parameters as default and click Run
e) Repeat steps a) —d) for the second _Orb product
f)  When finished, close the Calibration window
& Calibration X

File Help

1/O Parameters ; Processing Parameters

Polarisations: VH
A"

w

save as complex output
Output sigma0 band

[] output gamma0 band
[] output betad band

Figure 3. Calibration dialog.

26 November 2018 v1.3 Page | 4

UAF is an AA/EO employer and educational institution and prohibits illegal discrimination against any individual:
www.alaska.edu/nondiscrimination



Step 5: Assemble Slices
File Edit View Analysis Layer Ve

a) Inthe view window, close any old tabs opened before step 4. &1 Open Product...
This will help free up RAM and increase performance. Reopen Product >

“4 Product Library
b) Inthe Product Explorer, Ctrl-click every product except for the

calibrated products you just made in step 4.

Close 4 Products
Close All Products

c) Click File > Close # Products.
d) From the top menu, navigate to Radar > Sentinel-1 TOPS > S-1 Slice Assembly

e) On the right side of the Slice Assembly window, click the Add Opened icon to select all
of your open calibrated products.

Radar Tools Window Help

Apply Orbit File rNvE9e

Radiometric
it
[ .

S-15LC to GRD
S-1 Slice Assembly

Speckle Filtering
Coregistration
Interferometric
Geometric
Sentinel-1 TOPS
ENVISAT ASAR
SAR Applications

v v v viviv v v v v

S-1TOPS Split
SAR Utilities S-1TOPS Deburst
SAR Wizards S-1 TOPS Merge
Complex to Detected GR S-1Remove GRD Border Noise
Multilooking S-1 EAP Phase Correction
i) If the bottom of the window is displaying an error, you will need to update your

toolbox. If the problem persists, it may help to restart your computer.
ii) Navigate to Help > Check for Updates and follow the instructions.
iii)  Once the updates have been downloaded, restart your S1TBX

f) Inthe Slice Assembly window (Figure 4) verify that the products are in the order that
they should be in the mosaic. Use the four character Product Unique Identifier and the
product numbers shown in the View Window tabs and Product Explorer to reference
the images. Use the green arrows to re-arrange the products

_48E2_Orb_Cal.dim .
_B913_Orb_Cal.dm B [5] sigmao_vH X |

" [5] S1A_IW_GRDH_1SDV_20180518T093904_20180518T093929 021957 025F05_48E2 Orb_Cal

g) Inthe Slice Assembly tab, select the polarizations bands you wish to assemble. Unless
you want to only specify a certain band, leave this tab as is.
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h) In the Write tab, specify the output folder and the target product name. The products
will automatically be appended with the suffix “_As” if you choose the default name.

i) Click Run and allow the images to be processed.
j) Close the S-1 Assembly window.

k) The new product should appear in the Product Explorer and can be viewed (figure 5-C).

i3 5-1 Slice Assembly X

ProductSet-Reader SliceAssembly Write

File Name 8 BT A% +
S1A_IW_GRDH_1SDV_20180518T093904_20180518T093929_021957_025F05_48E2_Orb_Cal.dim
S1A_IW_GRDH_1SDV_20180518T093929_20180518T093954_021957_025F05_B913_Orb_Cal.dim

ol

@ » B I

& @ e

2 Products

@ Help D Run

Figure 4. S-1 Slice Assembly dialog.
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Figure 5-A. Northern calibrated product slice.

Figure 5-B. Southern calibrated product slice.

26 November 2018 v1.3 Page | 7

UAF is an AA/EO employer and educational institution and prohibits illegal discrimination against any individual:
www.alaska.edu/nondiscrimination



Figure 5-C. S-1 Assembled product mosaic.

Step 6: Create Subset

a) Open the new assembled product created in step 5, and close the products created in
step 4.

b) Using your mouse-wheel to zoom and leftclick . )
Optical Radar Tools Window Help

to drag (to do this, you must select the = : —
panning tool shown as a hand icon), center Dot 1 : I @'s }?|- + \+

your view on the area you wish to study.
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c) Right click in the view and select Spatial Subset from

View Geometry from WKT

d) Inthe Product Subset window (figure 6) view, further
adjust your subset by moving the sides on the blue

rectangle outline with your mouse. Export Colour Palette as File
Export Colour Legend as Image

Export View as Google Earth KMZ

Export View as Image

Spatial Subset from View...

e) CI'Ck OK. i Copy Pixel-Info to Clipboard

f) Using the Product Explorer, view your new product.

i3 Specify Product Subset X

iSpatial Subset: Band Subset Tie-Point Grid Subset Metadata Subset

Pixel Coordinates Geo Coordinates

Scene start X: 0

Scene start Y: 619231

Scene end X: 25591 -5

Scene end Y: 242525
Scene step X: v 15
Scene step Y: =
Subset scene width: 25592.0
Subset scene height: 18061.0
Source scene width: 25592
Source scene height: 33693

- [ Fix full width
Use Preview
[] Fix full height
v

Estimated, raw storage size: 881.6M
ol || oo

Figure 6. Product Subset Window.
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Figure 7. Product subset of the desired region.

Step 7: Speckle Filter (Optional)

g)

h)

j)

Select your assembled subset GRD product in the Product Explorer

From the top menu navigate to
Radar > Speckle Filtering > Single
Product Speckle Filter

In the Speckle Filter window (figure 8)
1/O Parameters tab, specify the
output folder and the target product

' Radar ! Tools Window Help

Apply Orbit File

Radiometric

vEYew |\

| Speckle Filtering

Coregistration
Interferometric
Geometric
Sentinel-1 TOPS

Single Product Speckle Filter

Multi-temporal Speckle Filter

name. The products will automatically be appended with the suffix “_Spk” if you choose

the default name.

In the Processing Parameters tab, leave all parameters as default and click Run

k) When finished, close the Calibration window
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& Single Product Speckle Filter X
File Help

1/O Parameters : Processing Parameters:

Sigma0_VH

Sigma0_VV
Source Bands:
Filter: Lee Sigma v
Number of Looks: l 1 G |
Window Size: [75(7 X7 |
sgns: 0s °]
Target Window Size: [ 3x3 5 |

[ Rn || Cose |

Figure 8. Speckle Filtering window.

Figure 9. Speckle Filtered product.
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Step 8: Geocode (Optional)

Radar | Tools Window Help

[) Select your assembled subset GRD e SE
pr0duct |n the Product Explorer Radiometric

e MEHED

r

Speckle Filtering — | [ (31 Sigma0_vii [ [3] Sigma0_VH x|

Coregistration

v viviv v v v

Interferometric [b_Cal_Asm
m ) F rom th e to p menu nav Igate tO Rada r I Geometric Terrain Correction > Range-Doppler Terrain Correction 4
i i i S APRLS Ellipsoid Correction 5 9 5 |
> Geometric > Terrain Correction > = Farge Dopler |
ENVISAT.ASA_R SAR-Mosaic  SAR-Simulation Terrain Correction |

Range-Doppler Terrain Correction

n) In the Range Doppler Terrain Correction window (figure 10) I/O Parameters tab, specify
the output folder and the target product name. The products will automatically be
appended with the suffix “_TC” if you choose the default name.

o) Inthe Processing Parameters tab, leave all parameters as default and click Run

p) When finished, close the Calibration window and view the product (figure 11).

& Range Doppler Terrain Correction ¥
File Help

1/O Parameters Processing Parameters

Source Bands: Sigma0_VH
Sigma0_WV
Digital Elevation Model: SRTM 38ec (Auto Download) G
DEM Resampling Method: BILINEAR_INTERPOLATION S
Image Resampling Method: BILINEAR_INTERPOLATION O
Source GR Pixel Spacings (az xrg):  10.0(m) x 10.0(m)
Pixel Spacing (m): 10.0
Pixel Spacing (deg): 8.983152841195215E-5
Map Projection: WGS84(DD)
Mask out areas without elevation Qutput complex data
Output bands for:
Selected source band [[]oem [[] Latitude & Longitude
[[] Incidence angle from ellipsoid [ ] Local incidence angle [] Projected local incidence angle
[] Apply radiometric normalization
Save Sigma0 band Use projected local incidence angle from DEM
Save Gamma0 band Use projected local inddence angle from DEM
Save Beta0 band
Auxiliary File (ASAR only): Latest Auxiliary File

Close

Figure 10.Terrain Correction window.
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Figure 11. Terrain corrected and speckle filtered product.
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