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Sentinel-1 Scientific Data Hub

https://scihub.esa.int/

products.
Products are available for the following Sentinel-1 acquisition modes:
« Strip Map [SM)
« Interferometric Wide Swath (IW)

« Extra Wide Swath [EW)

Level-0 products and Level-1 Ground Range Detected (GRD) products are available for all performed acquisitions.
Level-1 Single Look Complex (SLC) products are available for acquisitions performed over specific regions of interest.

The 5-1 Scientific Data Hub Rolling Archive maintains the latest 2 months of products for download via HTTP.

During the initial operations period the complete data production, commencing from the in-orbit commissioning review (3rd of
October 2014) is available online.

A maximum of 2 concurrent downloads per user is allowed in order to ensure a download capacity for all users.

The Sentinel-1 Level-1 products are preliminary qualified.
Operational product qualification, including absolute radiometric calibration, will continue during the next period.
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The Sentinel-1 Scientific Data Hub provides free and open access to 2 Ralling Archive of Sentinel-1 Level-0 and Level-1 user products.

for the Scientific Data Hub consists of

evel-0 and Lev user products for the following

M
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The S-1 Scientific data Hub Rolling Archive maintains the latest 2 months of products for downlaad via HTTP.
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Free and Open data access

Anyone can register anline viz seli- process is and zte. Registration
grants access rights for searching and downlozading Sentinel-1 products. Sentinel-1 preducts are available 2t na cast for

anybody. The datz available through the Data Hub is governed by the T of the use and distri
of Sentinel datz, which the User is deemed to hav

ccepted by using the Sentinel data.
Full-text Search and Saved Search Queries

Search query on the praducts stared on the rolling archive and filtering of results via a full-text search bar. Predefined
sezrch filters for the different acquisition modes, product types, praduct levels and geagraphica! arezs. *Make your own®
search viz specific semantics (boolean aperators and wildcards). Text search query can be saved and used far activating
the e-mail notification service and for batch scripting.

Products Online Inspection
Online inspection of the searched products by browsing and pre-viewing the product metadata and measurements
without downloading it. A preview panel displays information on the product contents and structure.

Products Download and quota

and download, shopping cart, batch download. A maximum of 2 concurrent downloads per user is allowed in arder ta

‘ Sentinel-1 products are provided for download viz HTTP in the .ZIF archive file format. Compression is not applied. Click
l ' ensurz 2 downlozd capacity for all users.

Batch scripting

The Data Hub exposes the Open Datz Protocol { g
E] This protocal is based on top of the well-supported

client tools 2s simple as common Web browsers, downioa zgers or computer pragrams such as cf

0Odatz protocal provides easy access ta the Datz Hub and can be used for building URI for performing search queries and
product downloads offering to the users the capability to remotely run scripts in batch mode.

e Full Text Search

E-mail Notification
e Advanced Search
Automatic E-mail notification is offered to the users for informing about the auasetifiy of new EO data matching the
user defined saved search query. E-mail frequency is predefinad-

N * APIs and Batch Scripting

User Guide

For mare details or request of help support please send an e-mail to eosupport@ rnicus.esa.int
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Enter the HUB %

Enter the HUB

- https://scihub.esa.int/dhus/
- snadni a rychla registrace
- prihlaseni

Sentinel-1 Scientific Data Hub (& esa

Forgot your password?

Overview p— e

_Dverview
: The Sentinel Data Hub is a web based system designed to provide EO data users with distributed mirror archives and bulk disseminaticn capabilities for the Sentinel-1 products.

§ Detailed information on Sentinel-1 products and Data Access mechanisms is available at https:/ /sentinel.esa.int/web/ sentinel/ sentinel-data-asge
§ References:

= hithp: f Henerw. copernicus.euS

= hittps:/ /sentinel.esa.int/S
For a brief guide to the Sentinel Data Hub please click here.

Some users have experienced problems while using [E9 (e.q. self-registration). This issue will be fixed in the enhanced web version of the Data Hub. For the tile being we sueeest
using altermative browsers (IE10 or 11, Chrome, Firefox, Safari)}

Register




Registrace

Sentinel-1 Scientific Data Hub

Forgot your password?

username: [N vassvorc: [N

Please fill this form to start the registration procedure then you will receive a mail with a link to validate your mail address. Finally an administrator will be able to let you access to
the Sentinel Data Hub.
Special chars are not allowed in the registration form, ez +-& 110 ) {F[]""~*7:\ 5" <blank space=.
Please do not use these within the username otherwise the registration button is not enabled.

| |
| | Confirm it | |
E-miail | | Confirm it | |
| | Lastname | |

Domain |AI.|'rmphere A |
Isage | Research A |
|

By registering in this website you are deemed to have accepted the T&C for Sentinel data use.

Register




Sentinel-1 Scientific Data Hub

Po prihlaseni:

- Search - vyhledavani a seznam vyhledanych produktu

- Profile - profil uzivatele, zména hesla, ulozené vysledky
vyhledavani

- Cart - seznam produktl uzivatele pripravenych ke stazeni

Sentinel-1 Scientific Data Hub @ eSa

T2 -8 Search | Profile | Cart § About Welcome

Overview

The Sentinel Data Hub is a web based system designed to provide EQ data users with distributed mirror archives and bulk dissemination capabilities for the Sentinel-1 products.
Detailed information on Sentinel-1 products and Data Access mechanisms is available at https://sentinel.esa.int/web/sentinel/sentinel-data-access
References:
e http:/ fwww.copernicus.eu/
¢ https://sentinel.esa.int/
For a brief guide to the Sentinel Data Hub please click here.

Some users have experienced problems while using IE9 (e.g. self-registration). This issue will be fixed in the enhanced web version of the Data Hub. For the time being we suggest
using alternative browsers (IE10 or 11, Chrome, Firefox, Safari)




Profile
- profil uzivatele, zmeéna hesla, ulozené vysledky vyhledavani

Overview I Search Wil m Welcome ¥ Logout
CVRLTELISEULIE MY SAVED SEARCHES

Username souckovajana Allowed functions
E-mail * h'anasouckova@emaiL cz | Search
Firstname * LJana | Lastname * |Souckova Download
Domain * | Land w |

IUsage * | Education v/

Country * [Czech Republic |

Address | | Phone |

| Save Modifications |

0Old Password | |
Mew Password | | Confirm it |

| Change password |

Overview | Search Bl m Welcome

| Profile

MY INFORMATION MY SAVED SEARCHES

| Display 1 to 1 of 1 saved searches

7~ N\
‘ footprint:"intersects(50.5, 14.2)" AND DESCENDING AND VW+VH AND relativeorbitnumber:22 =% @ x ‘



Cart

- seznam produktu vybranych uzivatelem

Sentinel-1 Scientific Data Hub @ eSa

Overview | Search | Profile By m Welcome 2 Logout
https://scihub.esa.int/dhus/odata/v1/Products('97a838a3-8fa9-4780-9e91-f89d3dade4d?’)/Svalue ®) i E-
S HE
Date : 2015-04-29T05:09:08.7562Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 1 GB
S1A_IW_SLC__15DV_20150429T050907_20150429T050934_005694_0074ED_0563
https://scihub.esa.int/dhus/odata/v1/Products('67657d02-1236-44fb-bcab-fbff012452e6")/Svalue ®) L E
S HE
Date : 2015-04-29T05:09:07.820Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 7 GB
Page size: First Previous 1 Mext Last
Clear your cart | | Download your cart
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Bxt s¢ query

120 "00W ‘oW« g0t : S bore S Sorbge NE o 00D 9000t~ 120°00%
g s % 1 .['5“.0 advanced search

Request done . *
toggle

Duplay 6,101 to . -
- draw nglonlna\ngate on map -
) SIA_IW Stu_vee . o snsewtu75026_003304_003D40_D640
https://scthub. esa. int/dhus/odatalv 1 Products( be69d9ef-22ed-4c 1 3-8ab7-bdBbc60999ed M Svalue

O
[T
-

Date : 2014-11-16707:49:59.091Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel. 1, Size : 7GB

SIA_IW_GRDH_1SSV_20141115T003813_20141115T003842_003285_003C0B_985C view pdellCt

https://scihub.esa. int/dhus/odata/v1/Products( 6 Saabed9-bDa98-4217-230d-93c 20bIS 7207/ Svalue

O
ng

Date : 2014-11-15T00:38:13.1022, Instrument : SAR.C, Mode : IW, Satellite : Sentinel-1, Size : 935 M8 e el

SIA_IW_GRDH_155V_2014111570¢ M.'l 20941115T004258 003285 _003C00_1097
https://scthub.esa. int/dhus/odataly ¢ 637-bad7e48928 20" Y Svalue

1o
g

Date : 2014-11-15T00:42:33 280 t . v v, Satelln entinel-1, Size : 510 MB

download product
S1A_IW_GROH_1S5V_20" search results 22 E43F P
https://scihub.esa. int/diw 17801315e12d)/Svalue —

O H &
Date : 2014-11-15702:18:10.% » - Sentinel-1, Size : 809 M8

https://scihub.esa. int/dhus/odata/v 1/Productsi73e3c900-6 1c4-4716-8530-afe 2/bfd2122')/Svalue o !,1 t
3 o Rat-r OE

200411, 157T02:35:59.9202, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 945 M8
add product to

results per PAB€ 411157021835 20141115T021907_003286_003CE2_6752 download cart
s mawoommmmmbwsm; $0d0-4c4c-a5(1-a2212ebe57e7)/Svalue

; SIA_IW_GRDH_1SSV_20141115T023%. V03286 _003CE3_B427
.

gl =
Date : 2014-11-15T02:18:35.9862, Instrument : SAR-C, Mode : IW, Satellize : Sentinel-1, Size : 1015 MB

Page sze: | 100 ¢ First Previous 59 &0 & 63 Next Last



Disply 1 to 25 of 150 products
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___1SDV_20150430T165925_20150430T165955_005716_007567_DDE9
https /Isahub esa.int/dhus/odata/v1/Products('626475fc-ccc0-47e0-b030-a9a0b42544d2")/Svalue

Date : 2015-04-30T16:59:25.365Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 8 GB

S1A_IW_GRDH_1SDV_20150430T165925_20150430T165954_005716_007567_38EC
https://scihub.esa.int/dhus/odata/v1/Products('b67a0cc5-8042-424c-af8d-9977a6815a02")/Svalue

Date : 2015-04-30T16:59:25.377Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 1 GB

S1A_IW_SLC__1SDV_20150429T050842_20150429T050909_005694_0074ED_022D
https://scihub.esa.int/dhus/odata/v1/Products('7b5e63b6-716f-43d0-a73b-11958b73bff4')/Svalue

Date : 2015-04-29T05:08:42.997Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 7 GB
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Jednoduché vyhledavani — podle hesla

Sentinel-1 Scientific Data Hub

Overview BBY=I1;M Profile | Cart | About
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Request done : Praha

Display 1 to 25 of 212 products
S1A_IW _SLC__1SDV_20150430T165925_20150430T165955_005716_007567_DDE9

Date : 2015-04-30T16:59:25.365Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 8 GB

S1A_IW_GRDH_1SDV_20150430T165925_20150430T165954_005716_007567_38EC



Pole pro jednoduché vyhledavani — fulltext

Podrobné na https://scihub.esa.int/userguide/FullTextSearch
Nasleduje pouze vybér moznosti:

¢ SOU radnlce bodu footprlnt "/ntersects(505 14 2),,

g s Efootprlnt. “intersects(50.5, 14.2)" vl 1 1 Search | advanced search

 Sestupnd/vzestupna draha DESCENDING/ASCENDING

footprint:"intersects(50.5, 14.2)" DESCENDING v| 1| search |
e Polarizace HH,VV,HV,VH, HH HV (nebo HH+HV), VV VH
footprint:“intersects(50.5, 14.2)" DESCENDING AND WW+VH v | search |

« Cislo tracku/relativni orbity relativeorbitnumber:5
footprint:"intersects(50.5, 14.2)" AND DESCENDING AND VV+VH AND relativeorbitnumber:22


https://scihub.esa.int/userguide/FullTextSearch

Pokrocilé vyhledavani — 6 dalSich parametru

- Ize kombinovat s vybérem pomoci polygonu/fulltextu

- Product Type: SLC (single look complex), GRD (ground range detected)

- Sensor Mode: SM (Stripmap), IW (Interferometric Wide Swath), EW
(Extra-Wide Swath)

- Sensing Period: cas porizeni dat senzorem, zaznam u kazdé radky snimku
- Polarisation: HH, VV, HV, VH, HH HV, VV VH
- Swath Accepted: S1, S2, S3, S4, S5, S6, IW, IW1, IW2, IW3, EW, EW1,

EW2, EW3, EW4, EW5
- Ingestion Period: datum publikace dat do archivu (Data Hub rolling
archive)
gg | V|U| Search |
Request done : |( beginPosition:[2015-04-30T00:00:00.000Z TO 2015-05-01T23:59:59.999Z] AND endPosition:[2015-04-30T00:00:00.000Z TO 2015-05-01T23:59:59
Product Type: Sensor Mode: Sensing Period: 2015-04-30 [:l to (2015-05-01 [:l
Polarisation: Swath: Ingestion Period: Bt B




14 14 7

Pokrocilé vyhledavani
- ukazka kombinace Casu porizeni a zajmového uzemi
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Request done : ( beginPosition:[2015-04-30T00:00:00.000Z TO 2015-05-01T23:59:59.999Z] AND endPosition:[2015-04-30T00:00:00.000Z TO 2015-05-01723:59:59

L
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advanced search

V’ u| Search |

Product Type: | | Sensor Mode: | | sensing period:  2015-04-30 [ [to 2015-05-01 [F]|
Polarisation: l ‘ Swath: ] [ Ingestion Period: Ellto E||
\ Display 1 to 2 of 2 products
W_SLC__1SDV_20150430T165925_20150430T165955_005716_007567_DDE9
https //scihub.esa.int/dhus/odata/v1/Products('626475fc-ccc0-47e0-b030-a9a0b42544d2")/Svalue o) f
S H B

Date : 2015-04-30T16:59:25.365Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 8 GB

S1A_IW_GRDH_1SDV_20150430T165925_20150430T165954_005716_007567_38EC
https://scihub.esa.int/dhus/odata/v1/Products('b67a0cc5-8042-424c-af8d-9977a6815a02")/Svalue o) H t+
— i1 Ev

Date : 2015-04-30T16:59:25.377Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 1 GB




View product — presmeéruje na detailni informace
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advanced search

Request done : footprint:"intersects(50.5, 14.2)" AND DESCENDING AND WW+VH AND relativeorbitnumber:22

Display 1 to 25 of 35 products
S1A_IW_SLC___

Date : 2015-04-29T05:09:07.820Z, Instrument : SAR-C, Mode

1SDV_20150429T050907_20150429T050934_005694_0074ED_0563
https://scihub.esa.int/dhus/odata/v1/Products('67657d02-1236-44fb-bcab-fbff012452e6')/Svalue

: 1w, Satellite : Sentinel-1, Size : 7 GB
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. View product — Quicklook .‘

@ecsa
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View product — Summary

Sentinel-1 Scientific Data Hub @ eéSa

Overview § Search | Profile | Cart | About Welcome B Logout

View product 'S1A_IW_SLC__1SDV_20150429T050907 201504291050934_005694_0074ED_0563

Quicklook [EITuluEISEE Product § Platform | Instrument Download the product
Date: 2015-04-29T05:09:07.820Z E S1A_IW_SLC__1SDV_20150429T050907_...
Instrument: SAR-C -
s 1 (] annotation
Satellite: Sentinel-1 i measurement
Size: 7 GB .
(3 preview
ﬁ support

[gj S1A_IW_SLC__ 1SDV_20150429T05090...
ﬁ manifest.safe
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. Product .H

View product —

Cart | About

Overview | Search | Profile |

View product 'S1A_IW_SLC__15DV_201504297050907 20150429T050934_005694_0074ED_0563'

Quicklook | Summary JRECGUEEN Platform | Instrument

Download the product

Acquisition Type : NOMINAL

Cycle number : 47

Format : SAFE

Ingestion Date : 2015-04-29T14:00:16.992Z
Mission datatake id : 29933

Orbit number (start) : 5694

Orbit number (stop) : 5694

Pass direction : DESCENDING

Phase identifier : 1

Polarisation : W VH

Product class : S

Product class description : SAR Standard L1 Product
Product composition : Slice

Product level : L1

Product type : SLC

Relative orbit (start) : 22

Relative orbit (stop) : 22

Sensing start : 2015-04-29T705:09:07.820Z
Sensing stop : 2015-04-29T05:09:34.791Z
Slice number : 5

Ctart ralativn arhit nuombaor -

21
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(@) annotation
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ﬁ preview
ﬁ support
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i manifest.safe




View product — Platform

View product 'S1A_IW_SLC__1SDV_20150429T050907_20150429T050934_005694_0074ED_0563

Quicklook J Summary J§ Product JRREISEISuME Instrument Download the product
1
i Carrier rocket : Soyuz ﬁ S1A_IW_SLC__ 15DV_20150429T050907_...
Launch date : April 3rd, 2014 .
Mission type : Earth observation (2 annotation
NSSDC identifier : 0000-000A ﬁ measurement
Operator : European Space Agency ,
Satellite  description :  https://sentinel.esa.int/web/sentinel ﬁ preview
fmissions/sentinel-1 (T support
Satellite name : Sentinel-1 .
Satellite number : A |=] S1A_IW_SLC__1SDV_20150429T05090..
ﬁ manifest.safe

View product — Instrument

View product 'S1A_IW_SLC__1SDV_20150429T050907_20150429T050934_005694_0074ED_0563

Quicklook | Summary J Product § Platform JRbSSEuEDE Download the product
1
| Instrument abbreviation : SAR-C SAR ﬁ S1A_IW_SLC__ 15DV_20150429T050907_...
InsFrulment d?scnptmn :  https://sentinel.esa.int/web/sentinel i} annotation
fmissions/sentinel-1
Instrument mode : IW ﬁ measurement
Instrument name : Synthetic Aperture Radar (C-band} ﬁ ,
Instrument swath : W1 IW2 IW3 preview

ﬁ support
|=] S1A_IW_SLC__1SDV_20150429T05090..

ﬁ manifest.safe




EEEEEEEEEE———
Stazeni dat

3 moznosti:
1. ihned po vyhledani
2. ze zobrazeného detailu snimku

3. vice snimkl najednou — pridanim do seznamu ke
stazeni (Cart) a po té stazeni vSech dat najednou

pozor na velikost dat

» s prostorovym rozliSenim a polarizaci

3

PAlyrB8 = #A

roste jejich objem, jeden snimek > 1GB S1A_IW_GRDH_15DH_201404..._000135_000075_3662.zip SReR

i,- Ei

15 minutes remaining — 92,6 ME of 1,2 GB

Show All Downloads



1. Download Product — 2 varianty

= Kliknout na odkaz pod nazvem snimku

= Kliknout na ikonu diskety

Overview BT (;M Profile

Search

o Riesa

| . i 3 1 Freital Dre:sden j “Lubat

St naagtabem

o s Maost
Chomuftov 5.5

Zatec

1" riauen

Egigebirge €1 ehad
o L Kla

Pilsen

_Klatovy
Strako

NP
Regeisbul g
DD’E_J" '\i]q". :

* Méigsen \ Bautzen sty Chojnéw;

Jelenia Gora

b3 i Kepno, Belchatow
.Legnica | . Wielun

Wroctaw:

-

4 - Gliwice Sosnc
Zyn-Kozle 3 " -
o? H Chorzéw | Katowice

)
P v .
lomouc™* : Frydek-Mistek Zy\}ﬁc

Opening STA_IW_SLC_15DV_20150428T050907_20150429...

Base Layer
oHybrid
Walbrzychl | ol * Czestc  @Road
i i ® pcrial
Myszkow Overlays
' M Graticule
M Footprint Layer

Cracow

‘\tf. bnikjastrzebie-Zdroj -~ - -
Ostrava ; i Bielsko-Biata "
 Havifov

Bochnia y

gfootprint:"intersects(SO.5, 14.2)" AN

1300~ Serachalde DOE =

Request done : footprint:"intersects(50.5, 14.2)" AND DESCEND

Display 1 to 25 of 35 products

https://scihub.esa.int/dhus/odata/v1/Products('6765

TR
‘? 3 :%
g Date : 2015-04-29T05:09:07.820Z, Instrument : SAR-C,

S1A_IW_GRDH_1SDV_20150429T050908_20150429
https://scihub.esa.int/dhus/odata/v1/Products('97a8

You have chosen to open:

1) ..150429T050907_20150429T050934_005694_0074ED_0563.zip

which is: Compressed (zipped) Folder (4,4 GB)
from: https://scihub.esa.int

What should Firefox do with this file?

() Openwith | Prizkuranik Windows (default) W

{®): Save File

Do this automatically for files like this from now on.

|
Konskie. S#ydtowdec

=]

|
|
I

Tapawn

Nowy Sacz

advanced search




™
<

Sentinel

Overview § Search | Profile | Cart | About

iew product - Download the product

-1 Scientific Data Hub ce esa

Welcome

View product S1A_IW_SLC__15DV_20150429T050907_201504291050934_005694_0074ED_0563

Quicklook | Summary J§ Product JREEISEIAME Instrument
Carrier rocket : Soyuz

Launch date : April 3rd, 2014

Mission type : Earth observation

NSSDC identifier : 0000-000A

Operator : European Space Agency

Satellite description :  https://sentinel.esa.int/web/sentinel
/missions/sentinel-1

Satellite name : Sentinel-1

Satellite number : A

*Chemnitz,

Zwickauv Usti nad Lat

Prague

Pardubice

Download the product>

i S1A_IW_SLC__15DV_20150429T050907_...

Opening STA_IW_SLC_1SDV_20150429T050907_20150429... IEM

You have chosen to open:
|4 ...150429T050907_20150429T050934_005694_0074ED_0563.zip

which is: Compressed (zipped) Folder (4,4 GB)
from: https://scihub.esa.int

What should Firefox do with this file?

O Open with ‘ Prizkumnik Windows (default) v

@) Save File

Do this automatically for files like this from now on.

ok || Cancel




Display 1 to 25 of 35 products
IEERRETT | —

3. Add product to your download cart - pridaji se do ulozeného

seznamu produktl (zdlozka Cart). Download your Cart — stdhne obsah
seznamu s odkazy na uloZeni dat ve formatu XML.

Date : 2015-04-29705:09:08.756Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 1 GB

S1A_IW_SLC_ 1SDV_20150417T050900_20150417T050928_005519_0070D7_8027
https://scihub.esa.int/dhus/odata/v 1/Products('8eb77cae-3a74-45a5-b97e-6ef23 190 1fbe’)/Svalue

Date : 2015-04-17705:09:00.467Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 7 GB

S14 W RAW 0SSV 2015041 7TOSNRRR 201150417TOSRN93IN0 OOR519 ON70N0T7 F7FR

|
|
i
|
1

Overview I Search I Profile Welcome -
- Display 1 to 2 of 2 products in your cart
e S1A_IW_GRDH_15DV_20150429T050908_20150429T050933_005694_0074ED_9F47
g https://scihub.esa.int/dhus/odata/v1/Products('97a838a3-8fa9-4780-9e91-f89d3dade4d?’)/Svalue ) i
Q HEB
Date : 2015-04-29T05:09:08.756Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 1 GB
S1A_IW_SLC__15DV_20150429T050907_20150429T050934_005694_0074ED_0563
https://scihub.esa.int/dhus/odata/v1/Products('67657d02-1236-44fb-bcab-fbff012452e6')/Svalue o) H t
— 11 [E=
Date : 2015-04-29T05:09:07.820Z, Instrument : SAR-C, Mode : IW, Satellite : Sentinel-1, Size : 7 GB
Page size: 25 v First Previous 1_ Next last
claryour carf__| D
N




EEEEEEEEEE———
Data HUB APIs

» Doposud popisovan pristup k archivu pres grafické rozhrani
» Dalsi moznosti pristupu k obsahu archivu — vyhledavani, stahovani:

1. Open Data Protocol (OData)

*  Vyhledavani a stahovani dat pfes webového klienta uzitim jednoduchych
HTTP zprav

*  pr. vyhleddani vSech SLC snimk v archivu
https://scihub.esa.int/dhus/odata/v1/Products?Sselect=1d&Sfilter=substringof('SLC,Name)

* pr. stazeni dat — do internetového prohlizeCe zadat url snimku
https://scihub.esa.int/dhus/odata/v1/Products('97a838a3-8fa9-4780-9e¢91-f89d3da4e4d2')/Svalue

2. Open Search (Solr)

DalSi moznosti dotazovani na data, které nejsou mozné pomoci OData.
3. Batch scripting

Vyuziti Odata a Open Search URI ve skriptu spousténém na pozadi

Vice na https://scihub.esa.int/userguide/BatchScripting



Stazena data

Komprimovana — ZIP - Snimky ve formatu TIFF

TJmémno Pripona
&L

[T [annctation]

[T [measurement ]

[ [preview]

[ [support]
|j manifest safe
h: S1A_IW_GRDH_15DV_20150429T050908_20150429T050933_0056934_0074ED_9F47 SAFETeport-201504.29T09084 2 pdf

Prohlizeni a zpracovani dat
napr. pomoci sady nastroju

3 SENTINEL-1 TOOLBOX

SNAP | Sentiriels Application Platform

Sentinel-1 Toolbox

https://sentinel.esa.int/web/sentinel/
toolboxes/sentinel-1




Sentinel-1 Toolbox (S1TBX)

volneé stazitelna sada nastroji
aktualni verze 1.1.0

podporuje data Sentinel-1, ERS-1 & 2, Envisat; ALOS PALSAR,
TerraSAR-X, COSMO-SkyMed a RADARSAT-2

mohou byt spoustény z prikazové radky, ale jsou tézZ integrovany v
grafickém rozhrani (to je velmi podobné NESTu)
zpracovani, ¢teni, zapisovani, vizualizace a analyza dat

obsahuje nastroje pro kalibraci, filtraci spekle, koregistraci,
ortorektifikaci, mozaikovani, konverzi dat, polarimetrii i interferometrii

open source - GNU public license — zdrojovy kod v Javeé

podporované OS: MS Windows XP, Vista, 7 a 8, Linux, Mac OS X
kompatibilni s S2TBX, S3TBX a PolSARpro



Nacteni dat |

File | Edit View Analysis Utilities SAR Prc
B Create Subset L P é
= Cm =
E &= Open Product... Ctrl+0 |—
Projects
— ! Open a data product.
Reopen ¥
Session r
Ly SENTINEL-1 TOOLBOX - Open Data Product(s) ﬂ
Close Product Ctrl+W
2 Lookin: | |, S1A_IW_GRDH_15DV_20141206T050927_20141206T050952_003594_0043F7_SCBE.SAFE W _T =] v
¥ Close All Others n .. annotation
=i / measurement
e b :
, .
Import Raster Data Naposiedy ot,.. | Preview
Import Vector Data J .. support
Export Raster Data * =
- =) S1A_IW_GRDH_1SDV_20141206T050927_20141206T050952_003594_0043F7_9CBE.SAFE-report-20141206T094604,pdf
Other Exports L —
Plocha
B SaveProduct Ctrl+5
B Save Product As {
al
Exit Alt+F4 Dokumenty
A
Tento podtad
/\ N
=
QE File name: manifest,safe | Open Product |
St Files of type: | all Files -




- obrazova data se automaticky nezobrazi

[1] STA_IW_GRDH_1SDV_20141206T050927_20141206T050952_003594_0043F7_9CBE - [.\S1A_IW_GRDH_15DV_20141206T050927_20141206T050952_003594_0043F7_9CBE.SAFE\manifestsafe] - [Session not saved] - SENTL.. - O
l File Edit View Analysis Utiities SAR Processing Image Analysis Graphs Window Help

L E=
Products View
4 [1] S1A_IW_GRDH_1SDV_20141206T050927_20141206T050952_00:
o Identification
| Metadata
| Tie-point grids

| Bands

Project | Products | Pixel Info | Mask Manager

E Mavigation

vigation | Colour Manipulation | Layer Manager | Layer Editor | WorldWind

6:30:59 PM EuI:II"J'I| of 134M




(1] STA_IW_GRDH_15DV_20150429T050908_20150429T050933_0

e
N aéteni d at || File | Edit View Analysis Utilities SAR Processing Image Analysis Graphs Window Help
[% Create Subset Fé}-ﬁ%h@'ﬂlﬂj@ hll:"ﬂ;. E::
, @ = Gpén Product... Ctrl+0 "
- rastrova data f_ roe e e e
Session L
Close Product Ctrl+W
X Close All
X  Close All Others
Import Raster Data * BEAM-DIMAP
Import Vector Data 4 DEM b
Export Raster Data ¢ Generic Data »
Other Exports v Multispectral Data  »
B SaveProduct Ctrl+5S RGB-Image
[E Save Product As... 5AR Data ’| ALOS 2 CEQS
Exit Alt+Fd ALOS PALSAR CEQS
Cosmo-Skymed
EMVISAT ASAR
ERS 1/ 2 CEQS
ERS 1/ 2 SAR (E1, .E2)
JERS CEOS
Pol3ARPro
RADARSAT-1 CEOS
RADARSAT-2
SEMTIMEL-1
= TerraSAR-X

i F‘ Project | & Products | B3 Pixel Info | £% Mask Manager



Nacteni dat |l

» vektorova data

= [11 S1A_IW_GRDH_15DV_20150429T050908_20150-
|| File | Edit View Analysis Utilities SAR Processing Image Analysis  Graphs  Wir
(% Create Subset =3 G, G4 M 2
5 DE= B A (@
=  Open Product... Ctrl+0
E Projects ’ o
q= 050908_20150429T050933_005694_0074ED_SF47
Recpen L
Session 4
Close Product Ctrl+W
X Closeall
X Close All Others
Import Raster Data k
Import Vector Data * sy
E}{FI'DI"t Raster Data 4 ESRI ShEpEﬂlE
Other Exports | Import vector data
MERMAID Extraction File
| Save Product
@ SaveProduct ciies SeaDAS 6x Track
[® Save Product As...
Exit Alt+F4




Okno Products View

[1] S1A_IW_GRDH_1SDV_20150429T050908,
fFiIe Edit  View Analysis Utilities  5AR Processing  Image Analysis  Grap

uh.hi\@. 8225 ma®@,

o o

(= g [1] S1A_IW_GRDH_1SDV_20150429T050908_20150429T050933_005694 0074ED
== | , Identification

i @ Acquisition: 29-APR-2015 05:09:08, 756689
- # Pass: DESCENDING

----- » Track: 22

‘. Orbit: 5594

= | Metadata

- Abstracted_Metadata

- Original_Product_Metadata

[=}- | Tie-point grids

----- [ longitude

----- [ incident_angle
----- [ elevation_angle
----- [ slant_range_time
=} |, Bands

----- [ amplitude_vH

----- ] ntensity_vH

----- [ amplitude_vv

----- ] ntensity_vv

L4 >

Li'._j Project | & Products | Bg Pixel Info | 2 Mask Manager




is)




« V -vikoné znamena virtualni, data tedy nejsou uloZena, ale pokazdé
se pro zobrazeni vypoctou z n€jakych ulozenych

- zde Intenzita = Amplituda*Amplituda

E} L Bands

------ ] amplitude_vH

RV |intensity_vi]

...... D Amplitudp—i

[ Intensity] [1] Intensity from complex data, expr = Amplitude VH * Am

Iiturc:lva_r raster size =

S e ™




Okno Pixel Info

- zobrazuje informace o hodnotach pixelu na pozici kurzoru

i@ Geodocation a'x
Image-¥ 7288 pinel -
Image-Y 6232 pinel
Longitude 16%26'02°E degree W
€53 Time Info o'
Date 2015-04-29 Y -MM-0D
Time (LUTC) 05:09:18:034 AM HH:MM:S5:mm [AM/FM]
fH Tie Point Grids =L
latitude 43.925461746253525 deg Y
longitude 16,433927499555963 deg
incident_angle 35, 16041577307941 deg W

[ Bands =]
Intensity_VH 10000.0 lintensity
Intensity_VV 37025.0 lintensity




Ulozeni projektu

- zamezeni ztraty rozpracovanych dat pri preruseni ¢innosti

- slouzi k uloZeni zptisobu vizualizace jiz jednou nactenych dat,
virtualnich vrstev, masek apod.

bs. [1] Intensity \\
‘| File | Edit View Analysis Utilities SAR Processing  Image Analysis  Graphs W
| 4 Create Subset ‘ = G E4 = 2
5 ) A= m @@ 49
= Open Product... Ctrl+ O i
E Projects p| H [OL
J +,E. Mew Project... Ctrl+P
L) Reopen 3
Session v | ¢l Load Project.. Crlel '
) . Create a new pr
Close Product Ctrl+W DAVE P e El
®  Close All Save Project s
W . All C¥h e
Import Raster Data L
Import Vector Data r
Export Raster Data *
Other Exports 3
Ctrl+5
[® Save Product As...
Exit Alt+F4

= SENTINEL-1 TOOLBOX - Create Project
Save in: ; S1A_IW_GRDH_1SDV_20150429T050908_2015042... w ? ol v
m . annoctation
;5} b mea_surement
Naposledy ot... | preview
. support
Plocha
{‘I
Dokumenty
A
Tento poditad
=
& o T
Sit’ ]
Files of type: | Project File (*.xml) v Cancel




Project View

s [1] Intensity_VV - [.\S1A_
" File Edit View Analysis Utilities SARProcessing Image Analysis Graphs Window Helg

sdlaB 822FZZmAR0 ([TIEE
qFPoec g

=23 myProject
-[23 ProductSets
-2 Graphs
=+[23 External Product Links

=)-(E3 SENTINEL-1

Q S1A_TW _GRDH_15DYV_20150429T050908_20150429T050933_005694_0074ED_SF47

--[23 Imported Products
=23 Processed Products

------ (23 Calibrated Products

----- (23 Coregistered Products
i (2 Orthorectified Products

------ (23 Classified Products

hill_j Project | &l Products | ®g Pixel Info | 5 Mask Manager




[1] Intensity_VV - [.ASTA_IV

PR, . File Edit m Analysis  Utilities  SAR Processing  Image Analysis  Graphs  Window  Help
ZObrazen] rady ‘b 1 | Tool Windows ' | 2 Colour Manipulatien Ctrl+Alt+C
ETogglevisibility of various tool windm_'u.r'sl Correlative Plot
dalSich oken — MEgml i S aw
(23 Pro = RE AL ETAtR Ve #h  Geo-Coding
Vs « O - %Er? Bl Open HSV Image View... P H-a Alpha Plane
naSt rOJ u B- % %, Show Mo-Data Overlay |4] Histogram
Elmp% Show Ge .“f Overla %4 Information
=03 Pro HE  Show Graticule Overlay S Layer Editor Chrle Alt+E
""" = : Fliloss = Layer Manager Ctrl+Alt+L
% e GCP Overla = Mazk Manager Ctrl+Alt+M
(| 8 Show World Map Ove a) [@ Mavigation Ctrl+Alt+M
Tool Window Layout | & PinManager Ctrl+Alt+ A
Tool Bars " | %a Pixel Info Ctrl+Alt+]
Status Bar & Product Library Ctrl+ Alt+D
| = & Upen Image View = Products Ctrl+Alt+P
ol e Open Polar Wave Vie b, Profile Plot
A7 Project Ctrl+ Alts P
[A  Scatter Plot
led  Spectrum Ctrl+Alt+5
2. Statistics
Tile Cache Ctrl+Alt+D
: 2 Uncertainty Visualisation Ctrl+Alt+ L
% Yector Data Information
@ World Map Ctrl+Alt+W
“ WorldWind
H WorldWind 30 View Ctrl+Alt+3




Zobrazeni hranic snimku v mapé

@ world Map B X

- pro jednoduchou orientaci

':;:'-'-. B Vector Data Information
.| ® World Map CtricAlt+W
i SR N Display product boundaries inaw
“ Worldwind 3D View Ctrl+Al+3

_

o nezpracovany snimek se c¢asto zobraZUJe obracené
(vychod vlevo, zapad vpravo) kviili geometrii snimani

[4] Sigma0_VH - [..\subset_3_S1A_IW_GRDH_1SDV_20141206T050927_20141206T050952_003594_0043F7_9CBE_Calib_Spk.dim] - [Ses: ved] - SENTINEL-1 TOOLBOX 1.0.3

l:lr.||:| r'ruap:-f'
3 ok

Jm Edt View Analysk Utities SAR Processing Image Analysis Graphs Window Help
2 e 8 =
ol [0 Q8925 mA@E0 (T
& Products View =0
O o [1]S1A W, T050927_20141206T050952_003594

e A% eeee

/_GRDH_15DV_20141206

’

vychod zapad

et_3_S1A_IW_GRDH_1SDV_20141206T050927_20141206T05095:
3 v ’ ’ 0
ih k n L an
@- [ Tie-point grds
©- L Bands

AW _GRDH_1SDV_20141206T050927_20141206T050952.
©- [ Identfication

Project | Products | Pxel Info | Mask Manager

@ favigation

WERREMLE FOHOBY /. 3 Ak

Lipno




—
Zakladni zpracovani SAR dat

- vzdy zalezi na ucelu
Obvykly postup zpracovani GRD dat:

- kalibrace - nejcastéji z DN hodnoty (amplituda/intenzita) na sigma
nought (obvykle v dB)

- filtrace spekle - odstranéni speckle (,,Sumu“). Chceme puvodni
hodnoty, nebo ,,zprimérované“ ?

- topograficka korekce - oprava terénnich vlivu

- koregistrace - ,,ztotoznéni“, mame-Li vice snimku



—
Graph builder, Batch processing

* nejsnazsi zpusob zpracovani jednoho ¢i dvou snimku - postupné
»proklikame“ nabizené nastroje

« chceme zpracovat vice dat stejnym postupem a se stejnym
nastavenim?

> Graph builder - umoznuje vytvorit a spustit retézec udalosti od
nacteni dat, jejich zpracovani az po export
> Batch processing - seznam dat ke zpracovani | =

[1] Intensity_VV - [.ASTA_IW_GRDH_15DV_20150429T05
View Analysis Utilities SAR Processing  Image Analysis | Graphs | Window  Help

= B 82 9 £ = g %L q-,..p Graph Builder

qﬁ Batch Processing

Inten.. %/r’[l] Inten.. x]

ct ALOS Graphs

1 I“temi W {Read!| write | Terrain-Correction

uctSets InSAR Graphs ! 1y seaerosa
:lhs PD'SAR Graph 3 [;n:.lA _: 20 STO. _20. 129050933 _( _D074ED_5F-
rnal Product Links

Standard Graphs :
SENTIMEL-1 P Calibrate
Q S1A_IW _GRDH_15DY_20150429T050908_20150429T050933_005694_0074ED_9F47 Cn:-register
rted Products )
essed Products Multilook
Calibrated Products Orthorectify
coregistered Froducts WishartClassifier
Orthorectified Products e Bt | o | oo @ | @ || oy o=

Classified Products




Moc velke Uzemi? > oriznuti dat

* Pravym tl. mysi na snimek > Create Subset > Use
subset > Define subset > nastavit velikost vyrezu > OK

s [1] STA_IW_GRDH_15DV_20150429T050908_20150429T05( ™ New Product &
- File Edit View Analysis Utilities SAR Processing Image Analysis Graphs Window H Name: subset_1 51A_IW_GRDH_15DV_20150429T050308_20150429T050933_00569
Description:

8225 %n"a

Sddl=B

Derive from Product:
[1] 51A_IW_GRDH_15DV_20150429T050908_20150429T050933_005694_0074ED_9F47

& e MFJQ =

ER=Y (1] 51A_IW_GRDH_15DV.

(") Copy () Use Geocoding Cnly

(®) Use Subset

.. | Identification Output Product Information
: Scene Width: 26090 pixel
" . Metadata D p i Scene Height: 16705 pixel
= . . v Properties... Center Latitude:  49°49'35" N
B d TIE-DDI.I'It QrIdS Center Longitude: 15°35'30°E
P Fi Iattgde (% Create Subset e
..... E Inng”:ude oK Cancel
P X CloseAll
Fi |n|:|der.|t_angle Create a new Subset data product, \ 4
----- Bl elevation_angle | % Close All Others Specify Product Subset [ x |
P [ slant_range_time Close Product Cerle =
: oze Produ rl+
= |, Bands
----- [] amplitude_wH B Save Product As... Pixel Coordinates | Geo Coordinales
..... ﬂ Intensit?l I'.'IH *‘ Scene start X 109125
- Create Vector Data Container... Scenestartv: i~
""" I:l ,ﬁ,mphmde_ﬁ.ﬁ.ﬂ # Scene end X: 2411212
..... ﬁ Intensity Vv E Open HSV Image View Scene end ¥: 608 £
Scene step X: 1%
Bl OpenRGB Image View... S 1
Subset scene width: 13201.0
Subset scene height: 10561.0
Source scene width: 26090
Source scene height: 16705
[ Fis full wicith
Use Preview
[ Fix full height
"
Estimated. raw storage size: 265.9M




- pokud je ikona ,dat“ ¢ervené zvyraznéna — data nejsou
uloZena

- pokud dame ulozit projekt, nabidne nam ulozeni vyrezu

s [2] subset_1_S1A_I\
" File Edit ‘u"iewi nalysis  Utilities 5AR Processing  Image Analysis  Graphs  Window

% | e 8202w % e T4@:

) Identification
|| Metadata

[ | Tie-point grids
=8 || Bands

------ ] amplitude_vH

-] Intensity_vH
-[E] Amplitude_vv

------ ] tntensity_wv




Kalibrace dat

* SAR Processing > Radiometric Correction > Calibrate > Run

s [2] subset_1_S1A_IW_GRDH_15DV_20150429T050908_20
" File Edit View Analysis Utilities | SAR Processing | Image Analysis  Graphs  Window Help

Ssdla®m a9 eyt O @ =

Radiometric ' | Calibrate
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Filtrace speckle

* SAR Processing > Speckle Filtering > Single Product speckle
filter >
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Data v sigma nought v dB - Praha (stale jesté stranové obraceng)
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Topograficka korekce

e SAR Processing > Geometric > Terrain Correction >
Range-Doppler Terrain Correction
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L€

Range Doppler Terrain Correction

File Help & Range Doppler Terrain Correction
File Help
IO Parameters | Processing Parameters
Source Product I/0 Parameters | Processing Parameters

source;

[1] subset_Praha_S1A_IW_GRDH_1SDV_20150429T050908_20150429T050933 _(

Target Product

Marme:

subset_Praha_S1A_IW_GRDH_1SDV_20150429T050908_20150429T050933_0056

Save as: BEAM-DIMAP
Directory:
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Chceme porovnat vice snimku?
> koregistrace

- dalsi snimky zpracovat obdobné (oriznuti, kalibrace,
filtrace spekle, terénni korekce)

- teprve potom je mozné provést koregistraci snimki
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Koregistrace

e SAR Processing > Coregistration > Automatic Coregistration
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podle vybraného snimku
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Save Product As...
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Open RGB Image View...
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[ | Store RGE channels as virtual bands in current product

Cancel Help




Dalsi software

Sentinel-2 Toolbox hitps://sentinel .esa.int/web/sentinel /toolboxes/sentinel-2
Sentinel-3 Toolbox https://sentinel.esa.int/web/sentinel /toolboxes/sentinel-3

Bezplatné pro zpracovani SAR dat

- NEST (ESA Next SAR Toolbox) — zejména zpracovani SAR dat
https://earth.esa.int/web/nest/home

» PolSARpro — radarova polarimetrie http://earth.co.esa.int/polsarpro/
« RAT (Radar Tools) http://radartools.berlios.de/
- radarova interferometrie - DORIS, Stamps

Komercni

« ENVI SARScape

- Erdas Imagine

- Gamma http://www.gamma-rs.ch/no cache/software.html
« Photomod RADAR hitp://www.racurs.ru/?page=86



https://sentinel.esa.int/web/sentinel/toolboxes/sentinel-2
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http://radartools.berlios.de/
http://www.gamma-rs.ch/no_cache/software.html
http://www.gamma-rs.ch/no_cache/software.html
http://www.gamma-rs.ch/no_cache/software.html
http://www.racurs.ru/?page=86

Tutorialy i pro zacatecniky

- Fundamentals of Remote Sensing (NCCRS) — obsahuje i zaklady
mikrovinného snimani http://www.nrcan.gc.ca/earth-
sciences/geomatics/satellite-imagery-air-photos/satellite-imagery-
products/educational-resources/9309

- Radar Courses (ESA)
http://earth.esa.int/applications/data util/SARDOCS/spaceborne/Radar

Courses/

- A Tutorial on Synthetic Aperture Radar (DLR)
http://elib.dlr.de/82313/1/SAR-Tutorial-March-2013.pdf
« Polarimetry Tutorial (ESA) http://earth.co.esa.int/polsarpro/tutorial.html

« Tutorial Radar Polarimetry (NCCRS) https://www.nrcan.ge.ca/earth-
sciences/geomatics/satellite-imagery-air-photos/satellite-imagery-
products/educational-resources/9579

- odkazy na dalsi tutorialy: htip://epsilon.nought.de/
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