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TerraSAR-X

DLR







X, TanDEM-X Overlay

TerraSAR

Pursuit Monostatic Mode




MARISS y)
(Start: 01.05.2010 Duration: 3 Years) JJJ
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" MARISS

— European Maritime Security Services

A

European Maritime Security Services — MARISS

,1he Project main objective is to create a Coordinated Service Network to provide
all the Maritime European Users organizations with integrated ship detection
Services* '
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Ship Detection in Near Real Time (DLR)

source: ESA - MARISS
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Ship Detect

source: ESA - MARISS
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Ship Detection in Near Real Time (DLR)

Near Real Time:

Products are available in less than 20 min

1. Downlink

2. L1B Data Processing

3. Preprocessing

4. Landmasking

5. Prescreening / Discrimination
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Ship Detection in Near Real Time (DLR)

1. Downlink
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DLR — Google Earth Solution
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DLR — Google Earth Solution

AIS and SAR:
Correlation, Distances, Behaviour

. & Meine Orte
@ 8 Bild-Overlay chne Namen
v Q Bild-Overlay chne Namen
= & Ortsmarkierung chne Namen
4 @ Temporire Orte
4 @& TSX1_SAR_MGD_RE__SM_S_SRA_20120507T051612_20120507T051616
Eﬂ@ DLR loge
Q Legend
> [CJE Scene overlay (SAR-image)
(") Scene frame TSX1_SAR_MGD_RE__SM_S_SRA_20120507T051612_20120507T...
> ¥/ ED Layer AIS to SAR RELATIONS (AIS-contact to the nearest SAR-Detection)
s V3 Layer SAR to AIS RELATIONS (SAR-contact to the nearest AlS-Detection)
o SAR2AIS distance 304 m
304 m away from nearest AIS
+ [V] &3 Layer MOST PROBABLE RELATIONS
o most probable relation
P D Layer SAR - satellite detected ship positions
& Layer AIS - transponders based informations

V] Q most probable relations (lat lon text)
[¥] ,rf unrelated SAR detections text (lat lon text)

¥ ;.rf AlS informations (text)
& readme

E1157212°

DLR




DLR — Google Earth Solution

AIS and SAR:
Correlation, Distances, Behaviour
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DLR — Google Earth Solution

Alerts (cooperative yes/no)

220514000

messageType: 1
¥ repeatindicator: 0 220514000
mmsi: 220514000

| navigationStatus: 0
rateOfTurn: 0
speedOverGround: 140
positionAccuracy: 1
longitude: 7076447
latitude: 32667301
courseOverGround: 2699
trueHeading: 272

235035113

235035113

messageType: 1
repeatindicator: 0
mmsi: 235035113

::lrgsztt::":r:lj‘cator‘ a0 navigationStatus: 0
spare: 0 : ’ rateOfTurn: 0
raimFlag: 0 speedOverGround: 116

positionAccuracy: 0
longitude: 7096850
latitude: 32661721 256790000
courseOverGround: 2690
trueHeading: 270
timeStamp: 34
maneuverindicator: [
spare: 0 741
raimFlag: 0
o s e &2
N ime: Thu Mar . o y
BRI UTC 2010 "°°96008 ¢

LESBEELELUEE timeDifference: -83 s
54°24'52.13" N 11°47'17.5

radioStatus: 49203

time: Thu Mar 04 16:53:09
UTC 2010
timeDifference: 11 s

Route: Nach hier - Von hier

Sichthohe 14.46 mi
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Ship Detection and Satellite AIS
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Integration of AIS Data

A~‘

TSX1 SM
Date: 2010-07-15

ORBCOMM Satellite AIS

at TSX overpass (OHB)

ORBCOMM Satellite AIS

whole day (OHB)




Examples - Piracy




Piracy and Maritime Surveillance - PMAR
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24-JAN-2011 | | - ‘ V' :
e aaG S.P.0.F AIR WING b W, | S TSX1 SAR MGD RE Spotlight
B (Courtesy Bundespolizei) 2011-02-14 um 14:56 UTC B

= MV York

aF A — r I Length (SAR): ~95m

—" Beluga Nomination
| . WL, S T L W
Length (SAR): ~137m

Beluga Nomination
Length: 132 m

o) /E 48°03! E 48209 E 48°15' E 48°21
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Situational Awareness 14.11.2010 — 18.11.2010

Spotlight 2010-11-14
(1) 1zumi: 147m
(2) Golden Wave: 112m

(3) MV York: 90m

Stripmap 2010-11-18
(1) 1zumi: 147m
(2) Golden Wave: 112m

(3) MV York: 90m (4) 23m and (5) 9m
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SAR detections




German Navy
Support Fregatte Kdln
ATALANTA Mission

WL
g *\!

Marine

Somalia (SOM)
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- Schutz der Schiffe des WFP/ AMISOM

- Schutz anderer ,,verwundbarer® Schiffe
- Verhindern von Akten der Piraterie

- Beitragen zur Uberwachung der Fischerei vor der somalischen Kiiste
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German Navy
Support Fregatte Kdln
ATALANTA Mission

Sensor: TerraSAR-X

Onboard availability of

Ship detection reports within:
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German Navy
Support Fregatte Kdln
ATALANTA Mission

Sea State Estimation with XWAVE (DLR)

Hg: 0.5m
T,:10.1s
DIR: 329°




German Navy
Support Fregatte Kdln

.. WL lship positions:
Fregatte KOLN
g * latitude: longitude:

Piratencamp ,, TicTac*, Marine

Beispiele Auswertung 53 59 2011

. . 7658
.2024548 .1440178
.16311863 .12623241
.1634226 .1276771
.1631033 .13021945

5 0

.1336175
.16144625 .13224858
.14306847 .19667552

Source: Helicopter Koin ‘ :
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Source: Helicopter Kaln

#5
Lat: 11.2024548 Lon: 51.1440178

Length: 206.66 Width: 27.313
Heading: 247.8 Probability:

Hiiacked ship MV DOVER
1112N 05108E = 11.20N — 51.14F 25 G
Lange: 208 m

ship positions:

Tatitude: Tongitude: : width:

. 34836506
. 3203723
. 2498207
. 23920152

.16311863
.1634226
.1631033
.16268496
.1622032
.16250598
.16159809
.16144625

.16625003
. 22500051
.16268012
. 27147658

26

.1276771

.13021945
.12890146
.12539385
.13201112
.1336175

.13224858

Deutsches Zentrum

7A%

DLR fiir Luft- und Raumfahrt eV, =

in der Helmholtz-Gemeinschaft

Marine




ship positions:

Tatitude: lTongitude: Tength: width: heading:
11. 34836506 51.16625003 10.607 4.2478 214.32
11.3203723 51.22500051 10.607 4.2478 214.32
11.2498207 51.16268012 10.607 4.2478 214.32
11.23920152 51.27147658 35.576 7.1854 240.88
11.2024548 51.1440178 206.66 27.313 247.8
11.16311863 51.12623241 143.29 19.857 126.44
11.1634226 51.12767/71 277.42 35.638 159.98
11.1631033 51.13021945 176.41 23.754 17L.75
11.16268496 51.12890146 143.73 19.909 161.82
11.1622032 51.12539385 10.607 4.2478 214.32
11.16250598 51.13201112 208.72 27.556 187.1
11.16159809 51.1336175 189.33 25.274 161.35
11.16144625 51.13224858 135.93 18.992 193.76
11.14306847 51.19667552 87.545 13.299 89.184
11.130926863 51 10886051 73.866 11 69 103 28
11.13700572 51.26294284 10.607 4.2478 214.32
11.11884573 51.2693489 10.607 4.2478 214.32
11.11166592 51.27617291 10.607 4.2478 214.32
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1. Trawler

#14

Lat 11.14306847 Lon: 51.19667552
Length: 87.545 Width: 13.299
Heading: 89.184 Probability:
73.5(SAR)

Lat: 11.13926863 Lon: 51.19886951 §
Length: 73.866 Width: 11.69
Heading: 103.28 Probability:
67.4(SAR)

@ Fregatte KC)LN | | :‘-,ll

o Piratencamp ,,TicTac“, Marine
Beispiele Auswertung ' 93 09 2011




Oil Spill




Sensor Fusion

eDetection and Classification:
World View 2 and TS-X




www.DLR.de « Chart 30 > Vortrag > Autor « Dokumentname > Datum

Thank You

DLR




Vortrag > Autor >
Dokumentname > Datum

Validation
Assumptions: - open sea
- wind speed < 15 m/s
- sea state < 5 300
270
Results are based on 36 TSX acquisitions with 240
E
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data: 133
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