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coefficient from SLC data
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Processing chain

1.
2.
3.
4.
5.
6.
7.

Splitting the data (single sub-swath, single polarisation)
Applying orbits

Radiometric calibration

TOPS deburst

Multilooking

Coregistration (DEM assisted + cross correlation)

Multitemporal speckle filtering
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Opening the dataset
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Visualisation of SLC data t\&;
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Splitting the image into subswaths Q\‘\gesa
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TOPSAR Split with Batch Processing
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Visualisation of single sub-swath
(IW2) polarisation VH

] Intensity_IW2_vH

om -- Leve| --

European Space A



Applying orbits
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Applying orbits
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Applying orbits in Batch Processing
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Radiometric calibration
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Radiometric calibration Q\M eSa
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Radiometric calibration \&\g_,
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TOPS Deburst
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TOPS-Deburst “\&gesa
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Multilooking
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Multilooking
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DEM Assisted coregistration
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DEM Assisted coregistration
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DEM Assisted coregistration
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Coherence Window Size:

‘ @Halp | [>Run ‘

X o --Y -- Lat -- Lon - Zoom -- Level --

European Space Agency



Data stack

Z
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Multitemporal speckle filtering
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Sigmal_IW2_vH_slv1_19Jul2015 |[7] stack DEM_vh

]
&
m Sigmal_IW2_VH_slv1_31Jul2015
&
&

Multi-temporal Speckle Filter
File Help

(1/O Parameters | Processing Parameters |

|Jaﬁ\2uew>|sew (iF] | | |Jaﬁeuew.la.ﬁe‘| 1] |

Sigmal_IW2_VH_slv1_175ep2015

Sigmal_IW2_VH_slvl_295ep2015 Target Product

Mame:
[stack_DEM_vh_spk

m— 5

Directory:

[

Maviga... | Colour... |Uncert... |Wor... X =
|fappIicationjwurkdir..fSofia_training,fresults_download

Dpen in SNAP

X =% — Lat -- Lon oo Zoom -- Level --
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Multitemporal speckle filtering

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

a% 2R B Ky rloa s NvR 9B =
Product Explorer X | Pixel Info k=l [ 121 sigma0_wz_vH x[_ [ (7] Sigma0_IW2_VH_mst_08May2015 x|

o- B [1)S1A_IW_SLC__15DV_20150508T062225
o~ B [2]S1A_IW_SLC__15DV_20150520T062228
o B [3]S1A_IW_SLC__15DV_20150719T06222¢
o- B [4)S1A_IW_SLC__15DV_20150731T06222¢
o~ B [5)S1A_IW_SLC__15DV_20150917T062232
o B [6] S1A_IW_SLC__15DV_20150929T062232
¢ B [7]stack _DEM_vh
o= m Metadata

Multi-temporal Speckle Filter

|Jaﬁeuew>|sew @ | | |Jaﬁeu2w.¢a.&r| [m |

o- (33 Vector Data File  Help
o- [ Tie-Foint Grids
¢ &3 Bands [ /O Farameters [rProcessmg Parameters |
Sigma0_IW2_VH_mst_08May2015
g Ll e b Sigma0_W2_vH_mst_08May2015
a8 Sigma0_tWz_VH_slv1_20May2015 Sigman_IW2_VH_slv1_20May2015
B sigmao_IW2_vH_siv1_19)ui2015 Sigma0_IW2_VH_slv1 19Jul2015
m Sigmal_IW2_VH_slv1_31Jul2015 Sigmal_IW2_VH_slv1_31Jul2015
. Source Bands: h
E Sigmal_IW2_VH_slv1_175ep2015 Sigmal_IW2_VH_slvl_175ep2015
B sigman_w2_vH_slv1_295ep2015 Sigmal_IW2_VH_slvl_295ep2015

[«

| [»]

MNaviga...

Colour... | Uncert... |Wor... X [=1

Filter:

Mumber of Looks:

Window Size

Sigma:

Target Window Size

Lee Sigma

1

i

08

Lat

-- Lon

Zoom -- Leve| --
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Multitemporal speckle filtering :esa

stack_DEM vh - [fapplication/workdir/Sofia_training/sigma0_IW2vh/orb_cal_deb_ml/stack_ DEM_vh.dim] - SNAP

MEHDO * <& %

Zoom -~ Leve] -~
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Sentinel 1 interferometric
coherence
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Processing chain

1.
2.
3.
4.
5.
6.

Data preparation (Slice assembly, Split )
Applying orbits

Back-Geocoding

Coherence

TOPSAR-Deburst

Multilooking

European Space Agency



Coherence Estimation
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Coherence Estimation

B~ coh_17_09_29_09vh - [/application/workdir/Sofia_training/coherence old/coherence_IW2vh/coh_17_09_29 09vh.dim] - [coh_IW2_VH_17Sep2015_295ep2015] — =©

Colour... | Uncert...

Zoom -- Le
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Multilooking

Eile Edit Miew Analysis Layer Vector Raster Optical Radar Tools Window Help

a®| 2 nil o

Product Explorer X | Pixel Info =l [5.@[1] coh_IW2_VH_175ep2015_295ep2015 x|

h A AN R Qe

T
rm

coh_17_09_29 09vh - [/application/workdir/Sofia_training/coherence old/coherence_IW2vh/coh_17 09_29 09vh.dim] - [coh_IW2_VH_17Sep2015_295ep2015] - o X

Q-
MEED %< gy
<Dlixio]

R Y

¢ B [1]coh_17_09_29_09vh

o= (O3 Metadata

o= @ “ector Data

o= (I3 Tie-Foint Crids

4 &3 Bands

B coh_wz_vH_175ep2015_295ep201

o B [2]coh_19_07_31_07vh
o B [3] coh_20_05_18_07vh
o- & [4]coh_31_07_17_09vh
o & [5] coh_B_05_20_05vh

Multilooking
File Help

[ /O Parameters [f Processing Parameters |

Source Bands coh_IWZ_VH_175ep2015_295ep2015

|JQ§EUDW FE] % | | |JQEEUENJ3.KE‘| [m |

GCR Square Fixel []Independent Looks

[ I [ Tv]

Mumber of Range Looks: |4

MNaviga... | Colour... |Uncert... |Wor... X =

Mumber of Azimuth Looks: 1

Mean GR Square Pixel: 14.347877

[] Cutput Intensity

Mote: Detection for complex data
is done without resampling

XKoo= -- Lat -- Lan - Zoom -- Level --
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Multilooking

coh_17_09_29_09vh - [/application/workdir/Sofia_training/coherence old/coherence_IwW2vh/coh_17_09_29_09vh.dim] - SNAP

Optical

Colour... | Un

European Space A




Sentinel 1 RGB composites
(backscattering and
coherence)
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Image statistics — Stack tools

3 stack_DEM_vh_spk - [/application/workdir/Sofia_training/sigma0_Iw2vh/orb_cal_deb_ml/stack_DEM_vh_Spk.dim] - [Sigma0_IW2_VH_mst_08May2015] - SNA —
Q-
X
LSS IS

Eile Edit View Analysis Layer Wector Raster Optical Radar Tools Window Help
. ] aop N
a ) < R oAATNVEYOBE

Product Explorer X | Pixel Info =] ﬁﬁ[1]Sigman_|w2_\fH_mst_nSMay2015 x|
¢ &= [1] stack_DEM_vh_Spk

o 33 Metadata

-5 Q Wector Data

o [Z Tie-Point Grids

¢ 3 Bands
Sigmal_IW2_VH_mst_08May2015
Sigmal_IW2_VH_slv1_20May2015 . .
Sigmal_IW2_VH_slv1_1%Jul2015 Stack Averaging
Sigmal_IW2_vH_slv1_31Jul2015
Sigmal_IW2_VH_slv1_175ep2015

Sigmal_IW2_VH_slv1_29%ep2015 [ /0 Parameters [ Processing Param eters |

Statistic: | Minimum

D [][0]

File Help

|J352LIE|N Asel By | ‘ |Jaﬁeuew a5 [ ‘

Naviga... | Colour...  Uncert... |Wor... X =

Mean Average
Minimum

Maximum

Standard Deviation
Coefficient of Variation

X - - Lat -- Lon = Zoom -- Level --

European Space Agency



Image statistics — Band math

2] stack_DEM_vh_Spk - [fapplication/workdir/Sofia_training/sigma0_IW2vh/orb_cal_deb_ml/stack_ DEM_vh_Spk.dim] - SNAP - o x
File Edit Wiew Analysis Layer Vector Raster Optical Radar Tools Window Help Q'

a g B3 Bro@QA N VR9@R: \ DEEHD <8 %

Product Explorer X | Pixel Info =] ﬁﬁ[1]Sigman_|w2_VH_mst_DSMayzn15 x| <>][=][o]
¢ = [1] stack_DEM_vh_Spk "

o= [Z3 Metadata

-5 @ WVector Data

o (33 Tie-Point Grids

T 23 sands
Sigmal_IW2_VH_mst_08May2015
Sigmal_IW2_VH_slv1_20May2015

;

s

Target product:
‘[l]stacLDEM_vh_Spk |v

Band Maths Band Maths Expression Editor

s

Data sources:
Sigmald_IWz_VH_mst_08Mayz015 @+ @

Expression:

%

|Jaﬁeuew Asejy @ | | ‘Jaﬁeuew.la.ﬂm [m |

Mame: |new,band,1 Sigma0_IWz_VH_s1vl_20Mayz015 e-a
Description: | Sigma0_IW2_VH_sl1vl_19]1ul 2015
Unit: | Sigmal_TW2_VH_s1v1_317u12015 @ e

Sigmald_IW2_VH_sTwl_175ep2015
Sigmald_IW2_VH_sTwl_295ep2015

g,
(@)

Constants...

Spectral wa\relangth:|0.0

Vinual {save expression only, don't store data)

Replace MNaM and infinity results by NaN|

[ ] Generate associated uncertainty band Show bands Operators... -

[] show masks Functions...

[[] sShowtie-point grids Functions. ..
|:| S e abs(@&)
acos(@)

ampl (&, 8)
asin(@)

Band maths expression:

Naviga... | Colol

| Edit Expression |

ok || Cancel H Help |

| DK || Cancel

X ¥ = Lat -- Lon == Zoom -- Level --
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Creating stack

] SNAP - o x

Eile Edit View Analysis Layer Yector Raster Optical Radar Tools Window Help
B oo-a
= % oo T
3 o
Product Explorer 2 | Pixel Info

R

mMEB M

(1-ProductSet-Reader | 2-CreateStack r3fWrite ‘

‘Jaﬁuu!wxsuw Em ‘ ‘ |J3§EUENJ3AE‘\ [m |

File Mame Type Acquisition Track Orhit
stack_DEM_vh_Spk_max SLC 08May2015 154 5826 :E:.
stack_DEM_vv_Spl_max S5LC 08May 2015 154 5826
coh_17_09_29_089vy_ML S5LC 175epz015 154 7751

-

Maviga... | Colour... | Uncert... |Wor... X| [

@n
%,

& e @ » Bl

3 Products

‘ @Help | DRun ‘

Hoo-= Y - Lat -- Lon == Zoom -- Level --
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A

stack_DEM_vv_Spk - [fapplication/workdir/Sofia_training/sigma0_IwW2vv/orb_cal_deb_ml/stack_DEM_vv_Spk.dim] - SNAP - 9 x)

Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

[= =
a Q| = =
Product Explorer X | Fixel Info =1

o~ = [1] stack_DEM_vh_Splk

o = |[2] stack_DEM_wv_Spk

o = [3]coh_17_09_29_08vh

& Create Stack x
[ 1-ProductSet-Reader [ 2-CreateStack rB—Write |
Master: stack_DEM_vh_Spk
Resampling Type: NEAREST_NEIGHBOLR -
Initial Offset Method: Orbit =

|Jaﬁeuew HSEp m | | |Jaﬁeuew daken un |

Qutput Extents: Master hd

Find Optim al Master

Maviga... | Colour... | Uncert... |Wor... = =1

‘ @Help | [>Run ‘

o= i == Lat -- Lon == | Zoom -- Level --

European Space Agency



Spatial subset from view

esults_download/example_stack.dim] - [Sigma0_IW2_VH_mst_08May2015] - SNAP

example_stack - [fapplication/workdir/Sofia_tr
Radar Tools Window Help

Eile Edit Miew Analysis Layer Vector Raster Optical

{uR=g:1=

| =

Product Explorer X |Pixellnfo | B | fﬁ [1] Sigma0_IW2_VH_mst_0BMay2015 x| e
b's Q [1] example_stack - -
o 1 Metadata : E

o (I3 Vector Data 5
5

o (33 Tie-Point Grids

¢+ & EBands
ﬂ Sigmal_IW2_VH_mst_08May2015
ﬁ Sigmal_IW2_WW_slv1_08May2015
B coh_wz_vv_175ep2015_2952p201

| JzBruey Asep iy |

Fixel Coordinates r Geo Coordinates |

Scene start X 1 44?|—|

Scene start . ‘ 3, 51?‘:'

Scene end X 5229|—|

Scene end ¥,

Scene step X
Scene step

4 Il ]
| | | L+ 5 Subset scene width:
Maviga... | Colour... |Uncert... |War... X = % ? Subset scene height
¥ Source scene width:

r"& < Source scene height:

[ Fixe full width
[ Fix full height

Estimated, raw storage size: 32.1M

| ok ” Cancel || Help |

X 2495 Y 4271 | Lat 52°48'46" N Lon 1°57'23" W Zoom 1:3.9 Level 1
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Spatial subset from view

File Edit Yiew Analysis Layer Yector Raster Optical Radar Tools Window Help

a® | @B’ ro@ AN EBEQOBRZ
Froduct Explorer X | Pixel Info =l ﬁu] Sigma0_IW2_WH_mst_08May2015 x| ﬂﬂ@@

? Q [1] example_stack
o= 33 Metadata
(-5 m Wector Data
o~ (33 Tie-Foint Grids

9 @ Bands
m Sigmal_IW2_YH_mst_08May2015 . . . & X
B sigmao_wz_vv_slvl_08May2015 : Specify Product Subset

coh_IW2_WV_175ep2015_285ep201
o P P o (Spatia\ Subset | Band Subset | Tie-Paoint Grid Subset rMetadataSubset

Sigmal_IW2_VH_mst_0E8May2015 Sigma0_IW2_VH max intensity
Sigmal_IW2_\VV_slvl_08May2015 Sigma0_IW2_VV max intensity
coh_IW2_VV_175ep2015_295ep2015_slv2_175ep2015

|JQ§EUEN)|SEN @ | | . |J3§DLIE|N JQ.&E.‘| [m ‘

[4] Ii I [+]
Naviga... | Colour... |Uncert... |Wor... X| [

h
T,

Select all [ | Select none

Estimated, raw storage size: 32.1M

| o || Cancel || Help ‘

X 2495 Y 4271 Lat 52°48'46" M Lon 1°57'23" W Zoom 1:3.9 Level 1

European Space Agency



RGB composite ‘\Q\“& eSa

example_stack - [/application/workdir/Sofia_training/results_download/example_stack.dim] - SNAP
Edit View Ar

GCP \+ ““—-; %

/ i)

(i i
T

Add Elevation Band
Add Land Cover Band

L e I
pPooDs e

Zoom -- Level --
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RGB composite cesa

example_stack - [fapplication/workdir/Sofia_training/results_download/example_stack.dim] - SNAP

Layer Wector

Zoom -- Level --
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Terrain correction

example_stack - [Japplication/workdir/Sofia_training/results_download/example_stack.dim] - SNAP =
Q-

File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help

him e 2% R 9e DEHD * X

Product Explorer X | Pixel Info | =] @ [4] Sigma0_IWZ_VH_mst_08May2015 xrﬁ [S] RGE (2) x|
o= B [L]stack DEM vh_Spk
o B [2] stack_DEM_wv_Spk 2
o Bl [3]coh_17_09_29_09vh & File Help
o B [4] example_stack ’ ;

o= [ Metadata pRe [ 1/0 Parameters [ Processing Parameters |

- m Vector Data

Range Doppler Terrain Correction

o~ (33 Tie-Point Grids 3 Source Bands: Sigmai_IW2_VH_slvl_285ep2015

o [I3 Bands 1 i Sigmal_IW2_VV_mst_0BMay2015_slv2_0BMay2015
Sigmal_IW2_VV_slvl_20May2015_slv3_0BMayz2015

¢ @ [HCHHS e Al ! Sigmal_IW2_VV_slvl_19Jul2015_shv4_08May2015

o= (3 Metadata ol Sigmal_W2_WV_slv1_31Jul2015_sh5_08May2015
o (33 Vector Data : Sigman_IW2_vv_slv1_175ep2015_sivE_08May2015
o= (33 Tie-Foin Grids v

o= [I3 Bands

‘Jaﬁeuewxsuw.ﬁm ‘ ‘ |J3§‘EUE.L~,|J3AE‘\ [m |

Sigmal_IW2_VV_slvl_295ep2015_siv7_08May2015
coh_IW2_VH_175ep2015_295ep2015_slv8_175ep2015

Digital Elevation Model: SRTM 3Sec (Auto Download)

BENCRE==Tipltg etk ans BILINEAR_INTERFOLATION

gt e W A BILINEAR_INTERPOLATION

Source GR Pixel Spacings (az x rg): 13.89(m) x 14.81(m)

Pixel Spacing (m): [1281

Pixel Spacing (deg): [L.3304049357810112E-4

Map Projection: | WE584(DD)

Mask out areas without elevation [ | Outpui « =y data

Qutput bands for:
Selectad source band [ ] DEM || Latitude & Longitude

|:| Incidence angle from ellipsoid D Local incidence angle D Projected local incidence angle

|:| Apply radiometric normalization

anel

180 hand

[[] save Betad band

Auxiliary File (ASAR only)

®ooe= Y - Lat i (SR = Zoom -- Level --
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RGB composite — terrain corrected

subset 1 of example_stack - [not saved] - SNAP

[ [e1RCE =

-

Zoom -- Level --
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Export to kmz \&\i——

subset_1 of example_stack - [not saved] - SNAP

ZN VR Yed

B (51 RCE =

DPDPsDDDD=:

[B] subset_1_of_example_stack_TC

=
o
o
o=
o
=
o
o
o
o
3
.
o
?

vo

Colour... |Uncert...

Zoom -- Level --
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Google Earth View :esa

Google Earth

|
File Edit View Tools Add Help

¥ Search | E

| ) S.ar{:l-;i

Get Directions History

¥ Places

Image SENTINEL 1
mporary Places

B3| J+[+]
¥ Lavers |Earth Gallery »»
E Primal"y Database p
i [ Voyager
Places
Photos
== Roads
3D Buildings
& [vI§# Ocean
o [ % Weather
g% Gallery
Global Awareness

# | D More
Image Landsat

©2016 Infoterra Ltd & Bluesk -. 2 : " .
t . SEk. Google earth

&

Tour Guide 52°52'31.02! N 1°35144.83" W elev 83m eye alt 36.23km
European Space Agency
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