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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

Zoom - Level--
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Splitting the image into subswaths
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TOPSAR Split with Batch Processing
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Visualisation of single sub-swath s
(IW2) polarisation VH \=CSa
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Applying orbits
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Applying orbits
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Applying orbits in Batch Processing
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Applying orbits in Batch Processing
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Radiometric calibration Q\M eSa
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Radiometric calibration Q\M eSa
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Radiometric calibration
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TOPS Deburst
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TOPS-Deburst cesa
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(s,

Multilooking dcesa
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Multilooking :esa
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DEM Assisted coregistration e N\ CSd
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DEM Assisted coregistration
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DEM Assisted coregistration e N\ CSd
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Data stack “\\\‘{%esa
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Multitemporal speckle filtering {zesa

ﬂ S1A IW SLC_ 15DV 20150508T062225 20150508T062253 005826 0077EB_6167 - [/application/workdir/Sofia_training/sigma0_IW2vh/orb_cal deb_ml/S1A IV - = x
File Edit Y¥iew Analysis Laver Vector Raster Optica Radar Iools 'ﬂ'indow tIeID

aeP S 2
__ rmEe AN RSO R _ :
Product Explarer % Fixzl Info | B [ B 115ioman_ w2 vH x[ BB 171 Siamal_IW2_VH_mst_0BMay2015 x| EIYR =1

[-5 a [1] S1A_IwW_! <LC_J. Dv_ 70150‘DETEG"77‘
- a [2] S1A_IW_SLC__15DV_20150520T0622273
[3] S1A_IW_SLC__15DW_20150719T06Z22E
[4] S1A_IW_SLC__15DV_20150731T06Z222¢8
[5]S1A_IW_SLC__1SDV_20150917T082232
[6] S1A_IW_SLC__15DV_20150929T06223z2
[7] stack_DEM_vh

o= (33 Metadatz

o= (33 Vector Data File Help
o= (31 Tie-Foint Grids
? &4 bands [f’l,r’o Param eters rPl'uccssinng'nnchcrs
Sigmal_IW2_VH_mst_08May 2015 Source Product
Sigmal_IW2_VH_skh1_20May2015
Sigmal_IW2_vH_sh1_12Jul2015
Sigmal_IW2_vH_sw1_31jul2015
Sigmal_IW2_vH_si1_175ep2015
Sigma0_IW2_VH_sh1_295ep2015 [ aiden Fratic
Mame:
stack_DEM_vh_ipk

o m— 5

Directory

T

O
0 D D

Multi-temporal Speckle Filter

|Aaﬁeuew>|52w l}\l i| |Jaﬁeuew aadE] Enl

source:

[7] stack_DEM_vh

Maviga... LColaur

!f’aunlication,"v\orkdir,"Sofia_1rainingfresults__dcwr!load

|v] Open in SNAP

b SR Lat == Lan == Zoom -- Level--
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Multitemporal speckle filtering

"Bl 51A_IW_SLC_ 1SDV_20150508T062225_20150508T062253_005826_0077EB_6167 - [/application/workdir/Sofia_training/sigma0_IW2vh/orb_cal_deb_mI/S1A W - o X

File Edit Miew Analysis Laysr Wector Raster Optical Radar Tools Window Help Q-
a WG B R e AN BRY@R: | DEHDO| *$<8 9

|
Froduct Explarar X_'_F‘ixe'lnfo =8 I@I? [ 171 Sigm a0_IW2_VH_m st_0B8May2015 x| A1 ][=]E]
o a [1] SLA_W_SLC__1SDV_20150508T0B222¢5 y . T 3
o a [2] SLA_IW_SLC__15DV_20150520T0D6222¢5
o Q [3] SLA_IW_SLC__1SDV_20150719T06222¢
o B [4] SLA_M_SLC__15DV_20150731T06222¢
o B} [5]51A_M_SLC_15DV_20150917T062233
o B [5] SLA_M_SLC__15DV_20150929T062232
¢ & [7] stack_DEM_vh
o= (37 Metadata
o= (33 VectorData File Help
& [3J Tie-Point Grids

¢ 23 Bands 1/© Parameters ﬁF‘rocessing Farameters

Multi-temporal Speckle Filter

|JBDEUEH Asely Ek] || !Jaﬁeu‘ew.la.iuj [m |

a S!gm aU_IW%_\M_m SI_?‘S Meweli Sigmal_IW2_VH_mst_08May2015
B sigma0_wz_vH_sivl_20May2015 Sigmal_IW2_VH_slv1_20May2015
E Sigmal_MZE_VH_slvl_19ul2015 i _slvl_15)ul2015
B sigman_wa_vH_sivl_31jui201s Sigmal_IW2_VH_slvl_31]jul2015

i = L 3 Source Bands: : S
B sigma0_wWz_vr_slvl_175epz0l5 Sigmad_IW2_vH_slv1_175ep2015
a Sigmal_W2Z_VH_slvl_295ep2015 Sigmal_IWz2_VH_slvl_295epzZ015

Filter: Lee Sigma

Mumber of Laoks.

Window Size:

Sigma:

Target Window Jize:

= A e Lat == Lon == Zoom -- Level--
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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.
S.
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

s
=
| [1] coh_17
-G M
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Multilooking

ct:-h_l?_OQ_zg_OQv-h_- -l;’;hc;mnlwu-ri(dlaﬁa_tra

|ng.n’coF|erence niagheren ce_lwzs}ii,ah_n_og_zs_osﬁh.

File Edit View Analysis Layer Vecior FPRaster Optical Radar Tools Window Help Q-
: ] GLP \ - - 101
B ro@Q ANV RQOR 2= 8.
Bl 7 [ [1]con_Wz_vH_L75ep2015_235ep2015 'x| A r][>]

o & [1]coh_17_09_29_0%vh

o= C] Metadata

(-3 G Vactor Data

& [33 Tie-Point Grids

73 tands

B coh_W2_VH_L75ep2015_295ep201

o Bl [2] coh_19_07_31_07vh
o & [3] coh_20_05.19_07vh
Lo a [#] coh_31_07_17_08vh 5 File Help

o & [5] coh_B_05_20_05vh
[ I/ C Param etzrs [] Frocessing Parameters |

Multilooking

|Jaﬁuuuw>|se|.n,| EL-] || |.ramuu|.n,| daieT] [m |

Source Bands: coh_IW2_VH_L78ep2015_295ep2015

CR Souare Fixel [ Independent Laaks
Mumber of Range Looks. 4

Mumber of Azimuth Looks: 1

Mean CR Square Pivel 14.347877

|| Dutput Intensity

Mote: Detection for complex data
is done without resampling.

tof S S Lat -- Lon = Zoom -- Level--
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Multilooking

coh_17_09_29_09vh - [fapplication/workdir/Sofia_training/coherence old/coherence_IW2vh/coh_17_09_29_09vh.dim] - SNAP
[ Radar Tools Window Help

European Space A




Sentinel 1 RGB composites
(backscattering and
coherence)
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\\\\\l

Image statistics — Stack tools {cesa

Y
~

\

: stack_DEM_\;H_Spk = Uapplica.tiunlwork-dirlSo;fi-a_traini.rlg.n’sigmaO_Iwzvﬁf'orb_cal_ﬂeb_ml.!stack_DEM_vﬁ_S;Iai(.-d.i.mfl-- tsigmaa_lwz_VH_mst_DEMayzo15;] -SNA - = x

File Edit ¥iew Analysis Layer Vector Raster Optical Fadar Tools Window Help Q-
21 B ro@Aa2NvROOR 2 =8 8
Product Explorer X | PixelInfo | k=l [+ 121 Sigma0_IN2_VH_ms1_08May2015 x| AM=O|=
o B [1] stack DEM_vh_Spk " g : =
o= (3 Metadata E
o= [I3 vecor Data o
o (I Tie-Paint Grids g
-] a Bands 5
B siaman_2_vH_mst_08May2015 .
m Sigmad_IW2_VH_slv1_20May 2015 T
m Slgmal_IWZ_vH_slv1_1SJulZ0L5 f
B sigmac_wz_vH_siv1_31julz0L5 File Help w
B sioma0 M2_VH_sivl 175ep2015 ;
m Sigmal0_IW2_VH_slv1_255ep2015 i /0 Parameters [ Processing Parameters | s
=}
%
m

Statistic: | Minimum

Mean Average
Minimum

Maximum

Standard Deviation
Coefficient of Variation

| Colour... | Uncert... |Wor... X|

Maviga...

e ] Lat -='Len =2 Zoom -- Level --
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Image statistics — Band math

F' stack_DEM_vh_Spk - [/application/workdir/Sofia_training/sigma0_IW2vh/orb_cal_deb_ml/stack_DEM_vh_Spk.dim] - SNAP = E
Elle Edit Wiew Analysis Layer Vector Rasier Oplical Radar Tools Window Help Q-
. o X 101
a & i3 N =u e

Froduct Explorer X | Pixel Info | =]
¢ & [1]stack DEM_vh_Spk
- Eﬂ Metadata
- El Vector Data
o= (33 Tie-Point Grids
L &3 Bands
m Sigmal_IW2_VH_mst_08M=ay 2015
B siomao_wa_vH_sivl 20May2015 |

|JBEEUEW'452N @J | | i.laﬁeuew dmidE] [m|

& s, Band Maths
&
i

= arget produc Data sources: Expression:
) ; [1] stack_DEM_vwh_Spk |v 5i 0_TW2_WH, B+ @

Mame: [new_band_1 | Sigma0_IWZ_WH_sTvl_20Way2015 —

Description: | | B |sians0_tw2_wi_s11_193u12015

e | N Sigma0_TW2_WH_s1vl_31Ju12015| Bat B

i Sigma0_Iw2_VH_s1vl 175ep2015| el i

% tral wavel h:|0.0 i
PEm R0 0 Sigma0_IW2_VH_s1v1_295ep2015|

(@)

Constants. ..

|7| Wirtual (save expression only, don't store data)

IZ‘ Replace MaM and infinity results by NuN|

[¥] Showbands Operators... -

[] Generate associated uncertainty band

[]showmasks Functions. ..

| Band maths expression:

Load... Save... | Edit Expression... |
| DK | Cancel || Help |

[ ] Showtie-paint grids Functions...
I:I st abs (@)

acos (@)

ampl (@, @)

o] || Cancel | Help |

8 Lat elam e Zoom -- Level --
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Creating stack \‘\&%esa

A SNAP _

File Edit Mew Apalysis Layer Wector Raster Optical Radar Toaols Window Help

a &

Froduct Explarer 3| Pixellnfo | =

Create Stack

[[l—ProductSet-Reader | 2-CreateStack I 3-Write |

|.Jameu2|.q Hsel Q.] || |.|aﬁeu2|.n,|.la.i.r| im |

File Name Type Acquisition Track Orbit
stack_DEM_vh_Splk_max SLC 08May2015 154 5826 +
stack_DEM_wv_Spk_max SLC 08May2015 154 5826
coh 17_09_29_00vy_ML SLC 175ep2015 154 7751

=

=

e €« B 9

¥

3 Products

‘ @an ] [> Run ‘

ra (i Lart i ] kg foom—— Eegel--
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N
A
stack_DEM_vv_Spk - [/fapplication/workdir/Sofia_training/sigma0_IW2vv/orb_cal_deb_ml/stack_DEM_vv_Spk.dim] - SNAP - o X '

File Edit Miew Analysis Layer Wector FRaster Optical Radar Tools Window Help

5

oo
a & B
Product Explorer X [Pixel Info =l

‘o & [1] stack_DEM_vh_Spk

o B |[2] stack_DEM_wv_Spk

o = [3]coh_17_08_29_08vh

P

& Create Stack X
[ 1-ProductSet-Reader r 2-CreateStack rB—Write |
Master: stack_DEM_vh_Spk
Resampling Type: NEAREST_MEIGHBOLR -
Initial Offset Method: Orbit R

|Jaﬁeuuw HsEp m | | |Jaﬁeuew dake un |

Output Extents: Master hd

Find Optimal Master

MNaviga... | Colour. | Uncert... | Wor. .

‘ @Help | |>Run ‘

B e Lat =zLam o | Zoom -- Lewel --
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Spatial subset from view

eXxample_stack - |/a ica n/worl iIr/sona_training,resu ownload/example stackK.dim] - igma ms a = - B M
ple_stack - [fappl A kdir/Sofia_t g/ Its_d load/ ple_stack 1-[sig 0_IW2 VH_mst_08May2015] - SNAP
File Edit View Analysis Layer Vector Raster Optical PRadar Tools Window Help Q'
ey i - =
j | GCP N X_ 101
a% |2 nB [ »of@lazNvBO@R | R

Product Explorer X | Pixel Info | =]

B (1] Sigma0_IW2_VH_mst_08May2015 x|

¢ a [L] example_stack

o 03 Meradats

(-3 C} Wectar Data

o (33 Tie-Foir Grids

¢ ‘3 Bands
ﬁ Sigmal_IW2_VH_mst_D8May 2015
ﬁ Sigmal_IW2_W/_slv1_08May 2015
B conowa_w_175ep2015_255ep201

. |Jaﬁ!u2|.n,| Ja.&e.j [m |

| JaBRUR)y SRl uﬁ |

[“Pixzl Coordinates | Ceo Coordirates |

Scene start X 1.44?':—'

|
Scene start : | 3,517‘:"

Scene end X | 5,229|:|'
Scere end: [ 6,484

Scene step X

Scene step

Subset scene width
Subset scene height:
Source scene width:

Source scena height:

[ Fis full width
[] Fix tull heighr

Estimated, raw storages size: 32.1M

| D || LCancel || Help |

¥ 2495 ¥ 4271 | Lat 52°48'46" N Lon 1°57'23" W Zoom 139 Levell
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Spatial subset from view

| example_stack - [/application/workdir/Sofia_training/results_download/example_stack.dim] - [Sigma0_IW2 VH_mst_08May2015] - SNAF
ile

E

le  Edit View Analysis Layer Vector Raster Opifical Radar Tools Window Help
= 2l - S =

%

Product Explorsr X | Pxel Irfo |
g B [1] ecample_stack

- @ Metadata

Lo @ Vecior Data

o= [Z Tie-Foint Gnds

73 Bands
B sigma0_w2_vH_mst_08May2015 i :
B sigm=0_w2_wW_sivl_0BMay2015 5 ¢

B con_wz_vv_175epzoLl5_zs5epzol & ! = = = =
[ Seatial Subset [[ Band Subset | Tie-Pairt Crid Subset rMetadata Subset

Sigmat_IW2_YH_mst_03May2015 Sigma0_W2_VH max intensity
Sigma0_W2_vv_slhvl _08May20135 Sigma0_IW2_VV max intensity
[¥] coh_IW2_VW_L 7Sep2015_295ep2015_sh2_175ep20L5

|.1a52uew‘ dadE un |

|.1352uew >|s::w % |

[w] S=lect all  [] Slect none

Estimarted, raw storage size: 32.1M

| Ok || Cancel || Help |

X OZ435 7 4271 | Let 52°48'46° M Lon 1°57'23"W Zoom L:3.9 Levell
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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

subset_1 of example_stack - [not saved] - SNAP
Window Help
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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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