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German Remote Sensing Data Center

Outline
Background

— Earth Observation Center
— Maritime Security Lab

— Mission and Sensors
Application Status and Future Development

— Ship Detection

— QOil Detection

— Activity and Change Detection
— Wind and Wave

— Icebergs, Ice Classification and Ice Drift
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Earth Observation Center - EOC

Neustrelitz
National Ground Segment
Maritime Security Lab

Bremen
Maritime Security Lab

Consists of the Remote
Sensing Technology and the
German Remote Sensing
Data Center

Appr. 350 employees at
4 sites

Chairs at 2 university

Berlin

DLR
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Data Management
Real time Services
Maritime Security Lab
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Ground Station and Processing Facility
Neustrelitz

—  Support of currently 12 different Satellite missions

—  Main reception and processing facility for SAR Mission
TerraSAR-X

—  Collaborative Station for European Sentinel-1 mission
— Radarsat-2 Regional Ground System

—  Landsat-8 Global Network Station

—  CartoSAT, ResourceSat, Oceansat (GAFAG)
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Objective

Research and development of integrated applications enabling specific value added
Maritime Information Products for the Maritime Situational Awareness in Near Real Time

Application )
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Sensors and Modes
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Architecture of Processing Chain

MARITIME SECURITY LAB OPTICAL DATA PROCESSING SYSTEM © EOC FMS NEUSTRELITZ
. % DLR %
DATA Collection Neustrefitz

= Ground Station
7 = External

Satellite
Providers

<J Processing
environment

Processing System [ sysem Monitoring ‘ J

User tier

é
%equest o

Management (PSM) Ope:rll‘liniqrml[m

Instance

Product

Dissemination — FTPserver Basic chain Thematic chain] Processmg Rules

& ._| Ingestion Processor | | AlSFetcher | a nd Processors

:‘ Web-lient -iv| Image Processor I— —+ | Ground Truth |

€T T | Vvalue Adding |

DGC interfaces
%‘—;—wms.m)—q-—l | Output Package Generation D | Operator Supervision |
- Data Fusion
fﬁ' }* E-mail delive | Product delivery | |
—  (kmlkmz) Processing environment|

i DLR




www.DLR.de * Chart 9 German Remote Sensing Data Center

Processing System Management
- Workflows and Plug-Ins DIMS .
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Image Processing

—  Pre-processing

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

—  GeoTIFF

— JPEG 2000

i DLR
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Thematic Processing Chain

—  Automated processing

i DLR

Target detection
Data fusion
Wind

Wave

German Remote Sensing Data Center
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German Remote Sensing Data Center

Thematic Processing Chain

—  Semi automated processing

—  Target detection

—  Activity detection

—  Change detection

_ Data fusion Operator GUI of Analysis Framework (client side)
—  Operator Interface WorldView 3
© 2016 DigitalGlobe, Inc.
— GUI with 3D viewer provided by European Space Imaging

i DLR
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Product Dissemination

Product Delivery Services

Leaflet f

http://leafletjs.com/
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by Google
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German Remote Sensing Data Center
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Ship- Detection Application (SAR)

Maritime Security Lab Web-mapping Client |0.2.0 == UKIS .#
4 DLR

Near real time ship
detection application

based on SAR images

currently developed for:
TerraSAR-X,

TanDEM-X

Radarsat-2,
Sentinel-1A,

Sentinel-1B

Image: S1A_IW_GRDH_1SDV_20160924T0524

Value added products
— SAR/AIS merged products (in case of available AIS Data)
— ASCIl; KMZ, GML; DER (EMSA); ESRI shape; json;

2 — GeoTIFF (MRES_Lab; HRES_L1B)
T B FE W o B L i R
¥ Lot A ; Bigh =) o L
DLR -: y {k ol L~ A
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Ship- Detection Application (Optic)

Maritime Security Lab Web-mapping Client |0.2.0 - UKIS g#r
- DLR

BAYREUTH Optical detected targel No 2

Length
Near real time ship Y oo
detection application o ecamon
based on optical data . s
Core processor currently ' pesinatcn T
being developed by the : " e way wiog ngin]
Maritime Security_Lab - oo :

Draft

Neustrelitz _ Prctams

Message type predictedAtColllectionTime,

© FMS-Neustrelitz, EOC, DLR

value added productsin
near real time based on
very high resolution
images (Worldview 1-3,
GeoEye,) R

— Value added products
— OPT/ AIS merged products (in case of available AIS Data)
— ASCIl; KMZ, GML; VDS (EMSA); ESRI shape; json; GeoTIFF

i DLR
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Oil Spill Detection (SAR)

Near real time oil spill
detection application
based on SAR images

core function is the
qualification algorithm
developed by the Maritime
Security Lab Bremen based
on Neural Network

currently developed for:
TerraSAR-X, TanDEM-X

Radarsat-2, Sentinel-1A, S1A_IW_GRDH_15DV_20141004T154824

Sentinel-1B
Value added products

— ASCIl; KMZ, GML; OSN (EMSA); ESRI shape; pdf;
— GeoTIFF (MRES_L1b; HRES_L1B)
Ackn:S. Singha; DLR- IMF

i DLR
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Oil Spill Detection (Optic)

Near real time oil spill
detection application
based on optical data

Core processor
currently being
developed by the
Maritime
Security_Lab
Neustrelitz

planned value added
products in near real
time based on
Landsat-8

Potential oil spills
nearby platformsin

the North Seg,

German Remote Sensing Data Center

Left: stretched false color image (4-3-1),
30 m resolution.

Above: stretched PAN band,

10 m resolution.

Landsat 8 OLI,
2014-07-11, 10:56 UTC
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Example: Project EMSec, Sep. 2016 Optical Sensor
based Hazard Detection

Maritime Security Lab Web-mapping Client |0.2.0 ._3 UKIS ‘#.;R

Sensor Time
LA 2016-09-08T10:20:38 [ % |
Wwvoz 2016-09-08T11:06:18 n
N\, SODP layer  off ]
A AIS layer [ off ]

Popcomn detection

SAT image

Tug/service
A Yacht

Leafiet| ® Google contributors,
EOC FMS Neustreliz @ DLR

i DLR

LEIY
-
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Example: Project EMSec, Sep. 2016 Optical Sensor
based Hazard Detection
Project EMSec, Sep. 2016, Hazard (Popcorn) detection

=

e b R e
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Example: Project EMSec, Sep. 2016 Optical Sensor
based Hazard Detection — Landsat-8

Maritime Security Lab Web-mapping Client |0.2.0

= UKIS 522

2]0

Sensor Time

LAg 2016-09-08T10:20:38 E3

Layers

DESCRIPTION

SDP layer

N As fayer

[& Popcom detection
SAT image

STATE
Under way using engine
2.3

0415
&0

o m

_aredicedhtCalbecteaTime

© FMS-Neustrelitz, EOC, DLR

Leaflet | © Google contributors,
EOC FMS Neustreliz © DLR.
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Example: Project EMSec, Sep. 2016 Optical Sensor
based Hazard Detection —WorldView-2

__ _ — ——————————— &) (o) ]
[ Maritime Security Lab We X \“\# DIR - Blogs - KammBlog % |

€« C [ mariss.eocdlr.de/webmap/#/productOverlay

P
m

Maritime Security Lab Web-mapping Client |0.2.0

"3 UKIS Em Selected products

Sensor = Time
wvo2 2016-09-08T11:06:18 % |
SOP layer L on )
A AIS layer @
Popcormn detection { on ]
SAT image L on J

SAT image opacity
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Example: Project EMSec, Sep. 2016 Optical Sensor
based Hazard Detection — Landsat-8

[ Maritime Security Lab We % "'\ 4> DIR - Blogs - KommBlog % |

e
mn

€ C | [3 mariss.eocdlr.de/webmap/#/productOverlay

Maritime Security Lab Web-mapping Client | 0.2.0

Sensor = Time
W02 2016-09-08T11:06:18 B |
LAg 2016-09-08T10:20:38 £

Layers

| SDP layer

At = 40 min
drift = 850m

A AIS layer

Popcom detection on

Q)0 ©

B SAT image

SAT image opacity

Leaflet | & Google contributors,
EOC FMS Neustreliz: & DLR
B
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Application for Wind field products

Maritime Safety and Security Lab Web-mapping Client | 0.2.0

S ks ion i
B o (o] e Core function is the XMOD-2

Sensor Time

T algorithm developed by the Maritime
Security Lab Bremen to derive wind
speed and direction,

SDP product [}
I &S layer )

(Jacobsen et al., 2013)

Wind defection 7]

R s mage — Forecast model is implemented to

n 45.56439

© FMS-Neustrelitz, EOC, DLR

SAR image opacity

e provide wind direction, the netCDF
output is generated, containing the
wind direction and intensity (WD210)

— Level 2 Produktformate

8 — ASCII
Image: —netCDF
TDX1_SAR__MGD_RE__ SC_S_SRA_20150912T151305_20150912T151310 —Google (KMZ)
The wind forecast and the Level 1 quicklook product in the —png, wld, png.aUX.X.mI
background is overlaid by the DLR SAR WIND product —ESRI Shape Layer Files (shape)

(rectangle) derived from the Sentinel image.

i DLR
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Example for Wind field products
based on Sentinel-1

- GosgeEanhPro =)
Datei  Besrbeten Ansicht Jook Hinzufigen  Hife

# Deutsches Zentrum
DLR fiir Luft- und Raumfahrt
—

Image: S1A_IW_GRDH_1SDV_20160316T035101_20160316T035125

DLR SARWIND product (rectangles) derived from the
Sentinel image, wind forecast and Level 1 quicklook
product as background.

i DLR

German Remote Sensing Data Center

Core function is the CMOD-g
algorithm developed by the Maritime
Security Lab Bremen to derive wind
speed and direction, validation
ongoing,

Forecast model is implemented to

provide wind direction, the netCDF
output is generated, containing the
wind direction and intensity (WD210)

Level 2 Produktformate

—ASCll

—netCDF

—Google (KMZ)

—png, wld, png.aux.xml

—ESRI Shape Layer Files (shape)
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Application for Wave products
based on Mission TerraSAR-X

— new XWAVE-2 algorithm developed by
the Maritime Security Lab Bremen to
derive wave height and wave length
(Pleskachevsky et al., 2016)

=
=
-
-
=
=]
-

— Level 2 Produktformate

— ASCII

— netCDF

— Google (KMZ)

— GIS, png, wld, png.aux.xml

— ESRIShape Layer Files (shape)

eutsches Zentn Mage ECAD —
tir Luft- und Raumfahrt % C |(_)()QJL' earth
e - C

DLR SARWAVE product (rectangles) derived from the
TerraSAR-X StripMap image, L1 quicklook product as
background.

Pleskachevsky, A., Rosenthal, W., Lehner, S. (2016) Meteo-Marine Parameters for Highly Variable Environment in Coastal Regions from Satellite Radar Images.
ISPRS Journal of Photogrammetry and Remote Sensing, Seiten 1-25. ELSEVIER. DOI: 10.1016/j.isprsjprs.2016.02.001. (in print)

i DLR




www.DLR.de ¢ Chart 26

German Remote Sensing Data Center

Example of Product delivery on GeoServer and connected via

Web-mapping Client

Maritime Security Lab Web-mapping Client | 0.2.0

w

FC

Leaflet | @ Google contributors,
EOC FMS MNeustrelitz @ DLR

a DLR Selected products

Sensor Time
T8X 2016-09-05T05:51:21 (% |
T8X 2018-09-05T05:51:23 B
T8X 2016-09-05T05:51:25 [ % |

SDP layer
u AlS layer

H ‘Wind detection

= SAT image

SAT image opacity

== Wave detection

e 0.0
= E L 2'5
= 4
— 2 50
= §
- imis

H
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Example of
NRT Support for Office of Naval Research (ONR)

Arctic Sea State Campaign 2015

Research Vessel Sikuliaq
Beaufort Sea

http://www.apl.washington.edu/project/project.php?id=
arctic_sea state

— TerraSAR-X support comprises
— additional SGS contacts used for D/L

— NRT L1b product delivery

TS-X Stripmap TS-X Stripmap

— products deliveries for usage at ship T e e

Quicklook products in addition with
wind and wave charts

i DLR
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Outlook - Iceberg- detection

Near real time
iceberg detection
application

to Support Maritime
Situation Awareness

- |ce Service Center

- Support Exploration
Management and
Resource planning

- Route management

A
" Deutsches Zentrum

DLR fiir Luft- und Raumfahrt e/ GOOSIC ea rth

in der Helmhaltz-Gemainschait

TerraSAR-X ScanSAR Mode, Polarisation: HH, 150 km range,

Frost, Anja und Ressel, Rudolf und Lehner, Susanne (2015) Iceberg Detection over Northern
Latitudes Using High Resolution TerraSAR-X Images. In: 36th Canadian Symposium of Remote
Sensing - Abstracts. 36th Canadian Symposium of Remote Sensing, 8.-11. June 2015, ST.
JOHN'’S, NEWFOUNDLAND AND LABRADOR, CANADA.

Ackn: A. Frost; DLR- IMF

i DLR
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Outlook - Ice Classification

TSX ScanSAR 30.12.2013 10:01 UTC

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 W fast Ic€e
products based on O packice
TerraSAR-X (DualPol) B open water

Ackn:S. Singha; DLR- IMF

i DLR
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Outlook - Ice Drift

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

T5-X ScanSAR « 10.10.2010 01:10 UTC - T5-X ScanSAR » 11.10.2010 00:53 UTC

123.2°W 123.1°W

76.575°N

10.10.2010

76.550°N
11.10.2010

76.525°N

German Remote Sensing Data Center

Driftvektorfeld
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