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Current situation: Traffic management challenge
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Current situation: AIS/GPS

Vunerable to: Jamming, Spoofing,Lying

Radar picture
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>afe Port Operations using EGNOS safety of life Ser  vices

-nhancing security

Encrypt and authenticate position reports (Anyone
can broadcast AIS reports claiming to be any ship)

Protect against GPS jamming and spoofing

Guarantee on accuracy of position information using
EGNOS protection level (Galileo).

—nhancing cooperation
 Electronic communication between pilot and VTS
 Ships agree to follow channel in space & time

 Channels are validated to ensure they are safe and
do not conflict
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Wind

Current
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Safepilot

The algorithm for PL computation has been
enbedded in the hardware of the Pilot Portable
Unit (SafePilot) which include two professional
GPS devices, a processing unit and a tablet for
the HMI.
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/alidation:

e Land
 Restricted areas
e Regulations
 Dynamic Under Keel
clearance
 Feasible manoeuvres

Depth

Tested with S57
Needs Detailed Bathymetric information




/alidation:

Time
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’lanning:

 (Geographic paths are fixed
« Identify areas of potential conflict
 Reduces this to a job scheduling problem




DB @ A R D s w7

w] [4.41nm] [1:32908] [No filkering] _ i [=] B3]

,,,,,,,
,,,,,,,,,
,,,,,,,

..-")

Ly
tAT The-Ship
Alexandra Cluay @ 'b-\

o 13:37 9 nov r_J

é.m%mngF“ 2

Route ] /
Attibutes | Track Association | fg i “ /
----- < Dublin Mew | _

it

L

Fiopert) X f,j;/
REEE |

Send S j:

of
X
'\.\
.0

SEVENTH FRAMEWO
PROGRAMME



Additional functionality

Probabilistic mode — Uncertainty management
Assessment of a situation in cases where ambiguity dominates

e |nput/ scenario

0 Approaching speed
0 Displacement and draught
o Rapidly changing wind conditiong

o “Non-responsive” crew _
. . . . 7
o Large ships have inherent directional -~

instability
o Etc.
... and combinations of the above.

‘ ‘ ... but with a given
confidence level
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Qutput
Time
Distance
Speed
(U,0,) Rotational speed
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E-Navigation benefits of SafePort....




Future work:

Large scale E navigation test case to prove and improve

Focus on: latency, security, robustness.

Hybrid communications system to extend concept into open sea.
Satellite communications
Shore based communications

Ship 2 Ship communications

Incorporate live global met ocean data.

Integrate with ship systems




Long term vision

All global maritime traffic is actively
managed

Safe management of traffic

Real time coordinated optimization.

Port slot times

Integration with rest of logistics
network




—uture

e-logistics

e-logistics

e-freight

e-freight
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—uture:

Given:
Status of vessels
Status of cargo & Some
Weather models

Transport requirements

Optimise:
On time delivery
Fuel consumption
Safety

For multiple (possibly competing) agents




—uture:

e-logistics
e-freight

On-board systems

Coms management system

Global : Monitoring
Global : Information sharing
Global : Optimisation

Global Monitoring & services

Services
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