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German Remote Sensing Data Center

Outline
Background
— DLR Earth Observation Center
— Maritime Security Lab Neustrelitz
— Component of Service Chain
Analysis Framework
— Data Acquisition
— Processing Environment

— Processing Rules and Processors
— Product Dissemination
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Objective

— Algorithm development to derive
value added information out of
satellite remote sensing data (SAR,
Optic) for the Maritime Domain

— Application development to generate
value added information products by
using different data sources, manly
satellite remote sensing data and
Automatic Identification System AIS
data to provide maritime information
products for Maritime Situational
Awareness
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Geospatial IT Infrastructure and Development

MARITIME SECURITY LAB OPTICAL DATA PROCESSING SYSTEM ® EOC FMS NEUSTRELITZ
. % DLR %
DATA Collection Neustrelitz

Ground Station
ﬁw fr"‘- External
Satellite
Providers

<J Processing
environment

User tier

%equest

System Monitoring
and Control
Opemtlng Tool [OT]

Product
Dissemination —  Fp.somvar Basic chain menatcenanllll - Processing Rules
& _| Ingestion Processor | | AlSFetcher | and Processors
:‘ Web-client ir| Image Processor I— — | Ground Truth |
N "] | value Adding |
OGC interfaces
%‘Wﬂ-—l | Output Package Generation | Operator Supervision |
fﬁ' }‘ E-mail delive | Product delivery | Data Fusion |
—  (kmikmz) Processing environment]




www.DLR.de « Chart 7 » Satellite Derived Bathymetry, 6-7 June, Herrsching, Germany > E. Schwarz German Remote Sensing Data Center

DATA Acquisition (direct access)

Neustrelitz Ground Station

—  Ground Station and Processing Facility Neustrelitz
support of currently 21 different Satellite missions

— Main reception and processing facility for SAR
Mission TerraSAR-X (TerraSAR-X/ TanDEM-X)

—  Collaborative Station for European Copernicus
mission Sentinel-1 (Sentinel-1A/ Sentinel-1B)

— Radarsat-2 Regional Ground System

— Landsat-8 Global Network Station, supporting
United States Geological Survey (USGS)

—  CartoSAT, ResourceSat, Oceansat supporting
Gesellschaft fir Angewandte Fernerkundung
(GAFAG)

— Kompsat 3, 3A, 5 supporting Korea Aerospace
Research Institute (KARI)
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DATA Acquisition (via network) i S e Dol

EUROPEAN SPACE IMAGING (EUSI)

Ground Station CDAF Uplink imagery
Command Offboard
—  Ground Station and Processing Facility CDAF - Y
Digitatﬁwh.e.. — L i q [ Direct Access Facilties

— hosted at DLR - DFD faC|||ty in Headquarters Bl
Oberpfaffenhofen near Munich,

—  Operated by DLR - DFD

—  currently ssupport of 5 different Satellite
Missions (data reception and acquisition
tasking)

—  GeoEye-1, WorldView-1, WorldView-2,
WorldView-3 and WorldView-4

WWW.euspageimaging.com

I © 2017 European Space Imaging
DLR e ol s,
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http://www.euspaceimaging.com/
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IT infrastructure Neustrelitz

Netzwerk-Infrastruktur NZ - Netzwerke des Standortes VLAN237, VLAN243, ... 1 GB

— 6 Antenna Systems

Vmware-Cluster 1 Vmware- Vmware-Cluster 3 Vmware-Cluster 4
bn-clust Cluster 2 fmsnz-clust bnr-clust
_ VM Cluster n-cluster fmsnz msnz-cluster nrf-cluster
- Ground Statlon SerV|CeS (3)) vCenter-Server 6.5 vCenter-Server 6.5
— Logical Cluster-Area
— PrOdUCt|On (2X) Resource-Pool-01(HA) 'Tﬁzgt:)cze Resource-Pool-03(HA) Resource-Pool
— Development (1x)
. Server
— 3 Hosts, bizrt‘;iBEf)L f ESXL t i Ser\;etr 1Ein19 BSeflrr\]/ertEISXI3
13 Virtual Machines FSx160 s | B
4 Networks and 2 Data Stores Hipervisor-Netzwerk VLAN437 1 GB

Admin-Netz VLAN436 1 GB

— Processing and Archiving Facility
- 3 Logical Cluster-Area FC-SAN-Umgebung 16 GB FC-SAN-Umgebung 16 GB
— Development (z)
— Production (2)
— 10 Hosts,
189 Virtual Machines,
10 Networks and IT infrastructure Neustrelitz
14 Data Stores

Storage
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Processing Environment

— VM Cluster,
— Shared File System

— Processi ng System Ma nagement (PSM) Station Acquision Plan, Station Downlink Plan, FOS (Orbit) L1 IPF ADFs, L2 IPF
— Product handling and cache Cenmaso s o Systom Monitoring
management .‘9_r§éﬁt:gg;g:;(6n'
_ DLR p q Syst
Development of Control System Fron End Processor Management (PSM)
to control the workflow @LO(SA -_ A
— e.g., TerraSAR-X, Sentinel-1 Ao = seqsb?ncei =
— Radarsat-2, Landsat-8, Shain detniion =
DLR DMZ

VM Fluster | ‘ Ingestion Processor

- DG Conste”at|0n L1 Processor (ESA IPF)

|
( 0
L2 Processor (ESA IPF)
1 ““ L2 Processor (DLR)
— Integration of CORE Processor

Product Generation

/A

Product Delivery

Notificati i ]
otification ‘@__F

L1, L2 (shafje, kml, gml, json, geotiff)

A A

— e.g., TerraSAR-X Multimode ‘#7
SAR Processor TMSP, DLR
ESA Instrument Processing
Facility IPF (Sentinel-1),
USGS core processor
Landsat-8

Example Sentinel-1 Solution
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Processing Rules and Processors

—  Pre-processing

— Lo, Lib
—  Scene Slicing
— image mosaicking
— Image projection
—  Product Format

—  GeoTIFF

- JPEG 2000

i DLR
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Processing Rules and Processors
Thematic Processing Chain

—  Automated processing
—  Target detection
—  Data fusion
- Wind

—  Wave

German Remote Sensing Data Center
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Processing Rules and Processors

—  Semi automated processing
—  Target detection

—  Activity detection

—  Change detection

— Data fusion

- Operator Interface Operator GUI of Analysis Framework (client side)

) ) WorldView 3 © 2016, 2017 DigitalGlobe, Inc. provided by European Space Imaging
—  GUI with 3D viewer

i DLR
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Thematic Development

@ Near real time vessel detection application
based on very high resolution optical satellite
imagery and Automatic Identification System AIS data

* value added products in near real time based on
very high resolution images (Worldview 1-4,
GeoEye-1 Deimos)

© Near real time vessel detection application
based on Synthetic Aperture Radar (SAR) imagery
and Automatic Identification System AIS data

* currently developed for TerraSAR-X, TanDEM-
X, CosmoSkymed, Radarsat-2, Sentinel-1A,
Sentinel-1B
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Thematic Processing Chain
Oil Spill Detection Application

@ Near real time oil spill detection application
based on optical satellite imagery currently being
developed at the Maritime Security_Lab Neustrelitz

* value added products in near real time based on
very high resolution images (Landsat-8, Sentinel-2)

© Near real time oil spill detection application
based on SAR imagery, core function is the
qualification algorithm developed by the Maritime
Security Lab Bremen based on Neural Network

e currently developed for TerraSAR-X, TanDEM-X
Sentinel-1,and Radarsat-2
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Sentinel-1 Ocean Products
Application for SAR WIND and WAVE

Wind detection application based on SAR imagery,
core function is the CMOD and CWAVE processor
developed by the Maritime Security Lab Bremen

* Operational processing framework available for:
* product generation in near real time as part
of the Sentinel-1 processing chain (ground
station Neustrelitz)

* cloud solution (docker) to support product
generation from archive (CODE-DE, DIAS)

Partner: .+« Wwm
- CEIDEDE EUMJ\F
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Outlook SAR Ice Classification

Sentinel-1 20160124
20170130
20170130

Near real time Ice
drift application

to Support Maritime
Situation Awareness

Core processor
currently being
developed by the
Maritime Security Lab
Bremen

Planned value added
products based on
TerraSAR-X (DualPol)

] rough first year / multi year ice
[] youngice

Ackn:S. Singha; DLR- IMF
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Example: Ice Classification
Swiss Polar Institute - ANTARCT|C CIRCUMNAVIGATION EXPEDITION

Sentinel-1 B 20160124
TerraSAR-X ., 20170127
Radarsat-2 ] 20170130
TerraSAR-X .« 20170130
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Example: Antarctic Circumnavigation Expedition (ACE)

g
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Example: NRT Support for German Research Vessel “POLARSTERN”

TerraSAR-X NRT-Support for PS111: 19.01. 2018 - 16.02.2018
40°0'0"W 30°0'0"W 20°0'0"W 10°0'0"W

Legend

|:| ice shelf J 1 . =
- ice tongue i umayer St _. 2 . ‘_ ¥
|— Iceberg A23 : &

s track PS111

Bathymetry
-0m

. -8200 m

Topography

- 4700 m

-0m

Delivery statistics

- 27 NRT-products delivered
-1 NRT-delivery failed

mean delivery time: 95 min
(29 min. - 155 min.)

2 oI

Paul Wachter, DFDHBS, 2018-02-16
Geman Aerospace Center (DLR)
Polarstereographic South

TSX{Images: © DLR 2018

ETOPO1, Amante, C. and B.W. Eakins, 2009
SCAR ADD BAS 2017 & COMNAP 2017
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Outlook SAR Ice Drift

T5-X ScanSAR ¢ 10.10.2010 01:10 UTC  TS-X ScanSAR « 11.10.2010 00:53 UTC Driftvektorfeld
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Near real time Ice drift
application

to Support Maritime
Situation Awareness
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Core processor currently
being developed by the

Maritime Security_Lab 123.2°W 123.1°W
Bremen

planned value added

products in near real time 10.10.2010
based on TerraSAR-X,
Sentinel-1 and Radarsat-2 11.10.2010
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