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MARLET - The Aim:

Test and Investigation of

e EGNOS In the maritime environment

« EGNOS as , AlS-improvement*”

Test Results
]
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|@POS Test- and Demonstration Site

Oberfeuer

Wireless Blankenese

Communication
via IP-supporting
wireless networks

Radar Melisand

Precision

Navigation
by GNSS and
Electronic
Navigation
Charts

Failsafe
Monitoring - High Performance Data Network (802.11 /7 1 Mbit)
of vessel - Own Local GNSS Augmentation Site - integrated in Network
traiffic and - Electronic Navigation Chart (ECDIS-standard)
it -linkedto
operation - Tidal Predictions
- Gage System
- Weather Data
- Internet
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The LOPQOS Test-Ships: EGNOS

GNSS-
Antenna

Antenna
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AlS Standard:

A: IMO - Standards

Interfaces Radar-ECDIS -
EMC - Chart Plotter

N
External power Supply

SHIF'S - RADAR

COMBINED RADAR ECDIS - ENC
ENC DISPLAY
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AlS Performance

AlS Position Accuracy

Position Display Variable Position Variable by Sensor
Up-Date Rate by:

b Speed » GPS type+make

b Traffic donsiy Eii‘? b DGPS (IALA signal)

b Pricrity p DGPS (local signal)

P EGNOS I WAAS

Radar Position Accuracy
Up-Date=AIS? Variable by

F Speed |
) Distance
» Weather (rain, waves..)
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Up-date Rate = Possible

| Correct position |

Risk

IR
< 3 5ec

| Displayed position |

Speed: 15 kmidh
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Display Difference Radar - AIS

AIS target position

Radar target position

Own ship
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Proposal for AIS-Improvement Step 1:

Only one source:

AlS Position Accuracy
EGNOS Standard

Position Display Variable
Up-Date Rate by:

b Spead
b Traffic density E$E>

b Priority

Elimination of Variables "Position Sensor”
by setting of EGNOS (WAAS / MSAS)
quality standards for AIS - Position sensor
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Step 2 - EGNOS - improved AIS:

Systems Quality
A system is as strong as its weakest link:

EGNOS ECDIS

Radar VHF I

Positioning Data Electronic
Sensors  Link Charts

European GNSS: from applications to services



The Need for Detailed - Local Information

Information exchange (ship-ship, ship-shore) on ship’s voyage e

LAAS LAAS

INMARSAT
AlS
AlS AlS RADAR,
RADAR, RADAR,
Port & Part approach Open Sea Part approach Port B Infor mation

exchange
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Why is Quality Needed?

Rery

r Coverage

L
L4
Ll
L]
L

downstre"am

L
L
L
L

Ship logged out against rules
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Prerequisite for a complete VTMIS of commercial value:

The "LAAS" solution: all system elements of similar

quality Similar quality:
high EGNOS Broadband ECDIS
” DGPS M - Balanced

il .
& - Compatible
= P
5
- Controlled
Radar VHF
low
Positioning Data Charts System
Sensors Link
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Display of System Status

L. D
GNSS-Deviation ou l ' No Augmentation Signal/
of defined limits No Heading Information
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Safety Procedures Prerequisite
1. Positioning Device || 3. Chart ===
- accurate Survey Data
- liable Complete
B JJ - continuous Actual
—_ correct
Management |
Monitoring "20%0 of ww-
Capacity coast-line"
Reserves (Prof. Baan)

» 9.600 bit/sec
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VTMIS-Quality needs

High Performance

Data Communication

= |local / terrestrial

Chart Quality

= |local (port approach) data
Environmental Information

= locally available

Summary:

The "VTMIS" solution: All Elements of

. high | EG".IIII-E Aroadband
|
& |
g |
&

Posstioning Charts Sysbem
Sensors Llnk

Balanced

- Compatible

Controlled

ECDIS

Quality

LOCAL AREA VESSEL TRAFFIC MANAGEMENT

IN ADDITION TO WORLDWIDE IMPROVED AIS!
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Synthetic Aperture Antenna SAGA:

SAGA Constant Distance d(A;,A,)

€=p+30: 99,97% G \ @1 -------------------- e=n+30: 99,97%

SAGA Synthetic Aperture GNSS Antenna with Distance Error e=u+2*30:
.j for 99,97% and s=|,|+2*2cg0£§95 45% of all parallel records

= Shlp S own ReT‘erence S stem mprove GNSS Accuracy
| Rate of Turn definition:
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Rate of Turn Definition

SAGA Synthetic Aperture GNSS Antenna pair at the vessel's
bridge wings

N\
e
|
|

Arc a in
meter/second

Distance SAGA / Wheelhouse to bow

Calculation of the angular arc velocity of a vessel for a turning or berthing manoeuvre
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The Legal Aspect

Wind

A: fairway needed at slow speed
B: fairway needed for radar navigation

C: fairway needed for “precision navigation”

(better than +/- 5m) Fairway Definition
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PIANC: International Fairway Tolerances

PIANC recommends

a fairway 5x the
T width of the largest
/ s y ™. ship when guided by
radar.

DGPS VTS: pR:B il

PIANC recommends

a fairway 2.8x the

width of the largest

ship when guided by o
more precise GNSS

navigation.

EEat

PIANC = International Navigation Association (formerly,
Permanent International Association of Navigation Congresses)
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Environmental Argument

tidal peak levels after dredgin
Lp 7/ \ ng

7\ P » tidal peak levels
\ before dredging
| NN .
inimum waterlevel
é \\// / y—for deep draught
ships
<>

<——— > time window for deep-draught ships before dredging

. : <——> time window for deep-draught ships after dredging
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I6D0S reports

mna N

| i i SN W
VWA o+ = = y
Al VamY Y A vy~ F QR
L
233 hrs Survey

4 Antenna: 892 hrs Survey
~ 3,2 mio Position Data

Position Accuracy of EGNOS
+ LOPOS Real Time Dewviation Detection Routine
+ Synthetic Aperture GNNS Antenna

0.7 m at 88.8%
14 mat99.7%

- without Ground-Based Augmentation System.
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NOTE:
Difference

radar signature
to chart

~ 15m

1400




Radar Sequence - Turning a Ship

1

Betrieb  Status  Darstellung  Logging Map Editor  Resource Editor

BEZ : 3577 RUF: H3YF
+ TSING HA BRIDGE
+ 53:32,126 H LOH: 009:54,348 0
177.1 Grd  FRT: 1.7 K

e

Lat: 53:32.392 N 0030 13:27:39 C749 verldpt Ankerkreis Radar Video:  R4: PARKHAFEN

Lon:003:54.292 0 (s]ale} iMaBstab: 1km
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Radar Sequence - Turning a Ship

2

Betrieb  Status  Darstellung Logging Map Editor  Resource Editor “? ‘5 ﬁ -@» STN ATLAS

25z
AURORA

BEZ : 3577 RUF: H9YF
HAHE: TSIHG HA BRIDGE
53:32,111 H LON: 009:54,267 O
222,6 Grd FRT: 0,4 kn
TXT: PRED 7R

R s

Lat: 53:32.377 N 0030 13:27:39 C749 verlast Ankerkreis Radar Video: | R4: PARKHAFEN

Lon:009:54.073 0O 000 MaBstab: 1 km
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Radar Sequence - Turning a Ship

3 Betrieb  Status  Darstellung Logging Map Editor  Resource Editor “? ‘5 ﬁ -@» STN ATLAS

2534
AURDRA

IG MA ERIOGE

BEZ : 3577 RUF: H9YF
HAHE: TSIHG HA BRIDGE
53:32,149 H LON: 009:54,322 0
196.8 Grd FRT: 3.4 kn
TXT: PRED 7R

Rd e

Lat: 53:32.345 N 0030 13:27:39 C749 verlast Ankerkreis Radar Video: | R4: PARKHAFEN

Lon:009:54.084 0O 000 MaBstab: 1 km
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Radar Sequence - Turning a Ship

I Betrieb  Status  Darstellung Logging Map Editor  Resource Editor ut u? “f, @ STH ATLAS

3534
ALRORA

s

Lat: 53:32.344 N 0031 13:35:57 3440 lberschreitet Meldeline FKW FIMKENWERDER Radar Video: = R4: PARKHAFEN

Lon:009:54.100 0 000 hafistab: 1km
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Radar Sequence Passing the MAXIM GORKI

Betrieb  Status  Darstellung Logging Map Editor  Resource Editor ﬁ “F ‘; 1“}; STN ATLAS

WIEDERGABE AKTIV: 04.15

Shore-based Radar

Movement of MAXIM GORKIY Radar Noise

WHITE

Note: All white markings are superimposed on radar image

kS5

o0z chreitet Meldeline FKW FIMKEMWERDER Radar Video: R5: ALTONA

MaBstab: 3 km
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Betrieb  Status  Darstellung Logging Map Editor  Resource Editor “? ‘5 ‘5 @ STH ATLAS

WIEDERGABE AKTIW: 04.12.2002 05:35:07

ALTONA

_ R7: LA
4521 @
HEFREN YN HAMEURG

i 4665

CAP ROCA
5015

FAE LM BORKI Y

4334
STOLT ACHIEVEMENT

4EE,
E+VD16

503 ol 557
e -8R aMnanLa STETHAERTER
LTE
KilRksE
GESPER: 5177 4£
WHITE SHAMC —

377
STETTIN

Lat: 53:32.980 N 0002| 08:36:54 4942 lberschreitet Meldeline FKW FINKEMWERLDER Radar Video: R5: ALTONA

Lon:009:56.380 0O oo hdafstab: 3 km
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Radar Sequence Passing the MAXIM GORKI
2

Betrieb  Status  Darstellung  Logging Map Editor  Resource Editor

WIEDERGABE AKTIW: 04.12.2002 08:39:25

ALTONA

_ R7: LA
4521 @
WEPREN YN HAMEURG

R 4EB5

CAP- ROCA
Go15

FRR L MEBORKI T

4884
STOLT ACHIEVEMENT

55,
E+D16

5647
-~ &3 awapLa STEIMERDER

S5
RIRKSE

GESPER: 5177 455 j
WHITE SHANES —

377
STETTIN

Lat: §3:32.985 M 0002 08:36:54 4942 (herschreitet Meldeline FKW FINKEMWERDER Radar Video: R5: ALTONA

Lon:009:56.354 0 ooo hdafstab: 3 km

14

European GNSS: from applications to services E



Radar Sequence Passing the MAXIM GORKI
3

Betrieb  Status  Darstellung  Logging Map Editor  Resource Editor

WIEDERGABE AKTIW: 04.12.2002 08:39:49

ALTONA

_ R7: LA
4521 @,
WAPREN YN HAMEURG

B156 465
GO R CAR-RACA
£l
METH BORKIT

4884
STOLT ACHIEVEMENT

55,
E+iD16:

5547
® -~ & lmeapLa STEIMHERDER

S5
RIRKSE

5177 4ég

GESPERr ]
WHITE SRAMG —

377
STETTIN

Lat: 53:32.986 N 0002 08:36:54 4942 lkerschreitet Meldeline FKW FINKENWERDER Radar Video:

Lon:009:56.320 O ooo hdafstab:
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Radar Sequence Passing the MAXIM GORKI
4

Betrieb  Status  Darstellung  Logging Map Editor  Resource Editor

WIEDERGABE AKTIW: 04.12.2002 08:40:13

ALTONA

_ R7: LA
4521 -
WAPREN YN HAMEURG

465
F CAP-ROEH
5156
ERA e R 1

4884
STOLT ACHIEVEMENT

50,
E+16

5547
# .-~ B jompapln STEIMHERDER

S5
RIRKSE.

7 afe

GESPERr ;
WHITE SRAN = —

377
STETTIN

Lat: 53:32.895 N 05:36:54 4942 Uherschreitet Meldeline FEW FINKEMWERDER Radar Video:

Lon:009:56.344 O hdafstab:
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Radar Sequence Passing the MAXIM GORKI
5

Betrieb  Status  Darstellung  Logging Map Editor  Resource Editor

WIEDERGABE AKTIW: 04.12.2002 08:40:43

ALTONA

_ R7: LA
4521 -
WAPFEN YN HAMEURG

il
G156 5
ErRA iR B ok

4655
CAF ROCA

4884
STOLT ACHIEVEMENT

55,
E+ID16

5547
.-~ Fe oL STEIMHERDER

S5
RIRKSE

GESPER: 5177 4£ /
WHITE SHAMC | —

377
STETTIN

Lat: §3:32.985 M 0002 08:36:54 4942 lherschreitet Meldeline FKW FINKEMWERDER Radar Video: R5: ALTONA

Lon:009:56.3599 O ooo hdafstab: 3 km

14
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DGNSS vs. EGNOS

Parallel Display of Past-tracks
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Towing MAXIM GORKIY to the Dock
Screenshot of MARLET Test (Video on demand)

Prpmn Congmstion  hMap Helg
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