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Narodni systém pro identifikaci pohybu puldy a
staveb interferometrii z dat Sentinel-1

Ing. Milan Lazecky, Ph.D.
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Sledovani pohybu

* poklesy viivem
poddolovani

 svahové/skalni pohyby
« deformace staveb
* tektonické pohyby

|lze sledovat z druzic
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Vicesnimkova SAR interferometrie

© A. Ferretti, B. Young, 2009

* pouziti 20+ SAR snimku metodami

INSAR (napr. PSI, SBI) ->
schopnost identifikace pohybu
stabilné odrazejicich bodu na Zemi
(napr. budovy) od cca 1 mm/rok

vertikalné

B MULTIPLE SCENE ANALISY®
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Sentinel-1

soustava dvou SAR druzic

data v CR: snimana v rezimu IW (viz obr.)
* rozliSeni cca 5x20 m, Sitka zabéru jednoho snimku: cca 250 km (1)

kazdé Uzemi je snimano alespon ze 4 orbitalnich drah (2 vzestupné, 2 sestupné)

snimky se pofizuji kazdych 6 dnu v kazdé draze

hlavni aplikace:
« sledovani pohybl Zemé a infrastruktury - interferometrie
« podpora krizového fizeni (identifikace povodni apod.)
« vyuziti pldy v zemédélstvi a lesnictvi (polarimetrie)
 sledovani snéhové pokryvky
« sledovani morského prostredi, ledovcl apod.
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o Chemnitz

A

4 drahy

x cca 40 snimku
x cca4.5 GB
=720 GB dat




Cesky Copernicus ColGS Datahub

» Ulozisté dat Copernicus pro zemi CR (CESNET)

« zacClenéni do stavajiciho systemu "Sentineloshka" pfimym

pristupem k datlim

Conference on ENTERprise Information Systems / International Conference on Project MANage-
ment / Conference on Health and Social Care Information Systems and Technologies, CENTERIS /
ProjMAN / HCist 2016, October 5-7, 2016

CONCEPT OF AN EFFECTIVE SENTINEL-1 SATELLITE SAR
INTERFEROMETRY SYSTEM

Milan Lazecky*" Fatma Canaslan Comut®, Matus Bakon®, Yuxiao Qin‘, Daniele Perissin’,
Emma Hatton®, Karsten Spaans®, Pablo J. Gonzalez Mendez', Pedro Guimaraes®,
Joaquim J. M. de Sousa®, David Kocich" and Aydin Ustun’
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SB-InSAR systém "Sentineloshka
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SB-INSAR systém "Sentineloshka" e

* vypocetne narocné: vybér dat 1 drahy o tzemi 10x10 km
znamena zpracovani alespon 320 GB dat (2-leta Casova rada) a
vyzada si asi 650 jadrohodin na superpocitaci

» vhodné pro vytvoreni jednorazové mapy pohybl v CR za urcité
obdobi (napf. mapa aktualnich svahovych pohyb()

* neni mozné vyuzit na "realtime" varovani
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Novy koncept

« zaklad - databaze kalibrovanych burstl (konzistentnich ¢asti
snimku Sentinel-1 o tzemi 90x20 km)
« kalibrace (koregistrace, ESD a EAP korekce ad.) je vypocCetnée

o &l

* totozné SB-INSAR zpracovani 10x10 km Uzemi si vyzada 96
jadrohodin (namisto puvodnich 650), zpracuje se 12 GB dat
(namisto 320 GB)

* navic moznost pouzit dalsi INSAR techniky (napr. PS-InSAR)
* navic moznost vyuzit algoritmy pro v€asne varovani
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Ukazka - PS-InSAR (most v Ostraveé)

centrum
(demonstrativni ukazka ze zpracovani dat TerraSAR-X)

cca za 2 hodiny ziska odkaz na www

zivatel vybira oblast svého zajm
Helv Yol Y zamu mapu bodl s vyhodnocenym pohybem
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Bridge Displacements Monitoring Using
Space-Borne X-Band SAR Interferometry

Milan Lazecky, Ivana Hlavacova, Matus Bakon, Joaquim J. Sousa, Daniele Perissin, and Gloria Patricio
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Dekompozice smeru pohybu z PS-InSAR -

ascending descending

.~asc. component

"‘\é.-(sc. component




Aktualni stavimplementace

, l.e. 1 node-hour = 24 core-hours

give coordinates
(fatl, fanl, lat2, lon2)

CESMET Structure

CESMET ISCE Cloud

ITdInnovations HPC

processing chain per each rel.orbit/swath no,

Sentinel-1
burst metadata
database
(T Leeds)

database of

coregistered
Sentinel-1 bursts

select all 5-1 burst data
overlapping with the AQI

» input data;

(sort by ral, orbit and swath na.) /

SRTM DEM
Sentinel-1 image bursts

A

generation of interferagrams
(MASA ISCE)

16 GB, 48

Y

hours

multitempaoral interferometry processing
(TU Leeds STAMPS P5+ 5B + TRAIN Toolbox)

SB: generation of N=M+M-3
interferograms from M images, filtering;
PS: generation of M-1 interferograms
(not necessary for PS; to be Improved)
fully paralelized, 1 node

F:r(:t:ns;ﬁ;ing usir‘g genes al parameters
partially paralelized, 1 node

(PS algorthms to be changed for
SARPROZ software solution)
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Sentinel-1 Identification and
database > coregistration af bursts
(Copernicus CollGS) towards common master "-L MB, 48 core-hour
(including ESD carrectian)
| export to GIS, checl by operator >
\
SRR scripts to identify Ian_d_shde threat
(AN oA ) | el cpeston om0
, o partially paralelized
databaze pripravena, L o
kalibrace ovéfena, vybér dat a predpfiprava e
implementuje se prevzata: Sentineloshka SBI prevzato: Sentineloshka 1
PSI \V; p‘r’l’pravé < show results in web-based map >
D O 0O O

fringe 2017
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Vedlejsi produkty - dalsi moznosti

* vyuziti intenzitniho SAR obrazu pro automatizované procesy:
« identifikace urbanistickych zmeén: napf. expanze zastavby
* identifikace deforestace (v rozliSeni bunky cca 100x100 m)
« vyhodnoceni vihkosti pldy (v rozliSeni buriky cca 1x1 km)

116.82°E 116.825°E 116.83°E 116.835°E

1 km
- S1 SEplNov diff
s1 average diff
GLAD data

116.82°E 116.825°E 116.83°E 116.835°E

EVALUATION OF FOREST LOSS IN BALIKPAPAN BAY IN THE END OF 2015 BASED ON SENTINEL-1A
POLARIMETRIC ANALYSIS
MILAN LAZECKY!, STANISLAV LHOTAZ, ZUZANA POHANKOVA2, PETRA WENGLARZYOV A3,

NEHA JOSHI4



Vedlejs

 vCasna identifikace nebezpecnych zmeén
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i produkty - dalsi moznosti

kolaps budovy v Hong—Kongu
(29. leden 2010)
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| v uzemnim rozvoji

Ukazka - vyuzi

D
Height clamped to Ground

Velocity [mmiyear]:-6.2

by SARPROZ (c)
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Dékuji za pozornost
milan.lazecky@vsb.cz



