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The Fraunhofer-Gesellschaft at a Glance

The Fraunhofer-Gesellschaft undertakes applied research of direct utility to private
and public enterprise and of wide benefit to society.
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~Focus

B Develop innovative nautical technologies and
processes

® Analyse, evaluate and optimize ship safety and

efficiency
ools (e.g.)
Ship technology test-bed framework

Ship handling simulator bridges connected to
EMSN (European Maritime Simulator Network)

Maritime traffic analyses and risk assessment
system
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Autonomous Ships: Models and Prototypes

Im Video: Autonome Schiffe im Malistab 1:20 Trond hel mfjord Norway

Test site for autonomous vessels ~»

Quelle: Darpa/US Navy
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Autonomous ship development project MUNIN* (EU)

B Develop a concept for an unmanned merchant vessel and

prototypes for basic systems

B Validate concept in a simulator set-up
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* Maritime Unmanned Navigation through Intelligence in Networks
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(V4
EU-Project MUNIN (2012-2015) ‘_é MUNIN

Vision of an autonomous deep-sea voyage
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Sensors and autonomous navigation
From concept ...
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Advanced
Sensors System

Electronic lookout

Detect small
objects

Detect weather
phenomena
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Advanced Sensor Module

Electronic Lookout

Detect small
objects

Detect weather
phenomena
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Sensors and autonomous navigation
From concept ...

Advanced
Sensors System

Autonomous

Navigation System
Electronic lookout

Op. decision-making

Detect small
objects Avoid collisions
Detect weather Ensure stability in
phenomena harsh weather
—
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Autonomous ship development projects
Deep-Sea Navigation System: Collision avoidance handling

Collision avoidance

B Prevent close ship to ship
encounters

COLREG-compliance required

B Evade other obstacles on the ship’s
track

& AN Not covered by COLREG
Head-on Overtaking Crossing Nav. Status Restricted
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Autonomous ship development projects
Deep-Sea Navigation System: Collision avoidance handling

|

f
\
I

RN -R-R-R-R-0 -0

\

~ Fraunhofer

cML



Autonomous ship development projects
Deep-Sea Navigation System: Harsh weather handling

Weather routing

B Determine optimal route and
service speed profile

§ 15 Nov 2016 15 Nov 2016 15 Nov 2016 ROUteing reStriCtionS' fuel
efficiency and safety included

B Avoid unfavorable weather
conditions

Ship responses optimised
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Sensors and autonomous navigation
From concept ...

‘ Advar;ce:l Autonomous Shore
ensors System L
y Navigation System Control Centre
Electronic lookout
Op. decision-makin Human element
Detect small P >l ng .
objects Avoid collisions Monitor voyage
Detect weather Ensure stability in and vessel
phenomena harsh weather Problem-solving
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Shore Control Center
Monitor voyage and vessel
Problem solving
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Sensors and autonomous navigation
... to prototype implementation

Advanced Autonomous Shore
>ensors System Navigation System Control Centre
Electronic lookout
Detect small Op. decision-making Human element
objects Avoid collisions Monitor voyage
Detect weather Ensure stability in and vessel
phenomena harsh weather Problem-solving
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Autonomous ship development projects
DSME*: Follow-up project

M Autonomous Ship Test Bed

Shore Control Centre Autonomous Navigation System

* Daewoo Shipbuilding and Marine Engineering
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Autonomous ship development projects
Test-bed: Ship handling simulators

Stealth View Ship Handling Simulator Data Base Generating Virtual Ship Handling
Station Simulator

@Eﬂﬂ G Virtual SHS

Function: Function: Function: Function:
Free vision perspective Real-time and interfaceable =~ Modelling of ship hydro- Multi-ship simulation

ship handling simulation dynamics, ENCs and 3D objects

Exclusively used for research and development projects

\

~ Fraunhofer

cML



Autonomous ship development projects
Test-bed: SMARTFRAME

1

B Data exchange network - Real-time, Remotely accessible

B Link various modules = Software, Hardware, Simulators

B Scalable setup 2 Integration of new solutions, Reuse common functionalities
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Autonomous ship development projects
Test-bed: Full-scale set up

Implementation of control Interfaces ensuring the Provision of an accurate
principles and user interfaces command-and-response-loop physical model to ensure
for testing and demonstration between apps and physics correct testing

On-board auto-

nomous systems

Shore-based - Communication

assistance interfaces

Interfaceable ship
Further handling simulators

applications at CML
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Outlook
Intermediate steps expected e.g. autonomy-assisted manned

ships and shore-based navigational assistance
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Outlook
What will the future of shipping look like - tomorrow

© Rolls-Royce

Totally unmanned?
We will see...

© Fraunhofer CML © NCL NorthSea Container Line
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THANK YOU VERY MUCH FOR YOUR ATTENTION!
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Contact

Prof. Dr.-Ing. Carlos Jahn

Fraunhofer-Center for Maritime Logistics and Services
Am Schwarzenberg-Campus 4, D

D - 21073 Hamburg
Germany
Tel. +49 40 42878 4450, Fax — 4452

carlos.jahn@cml.fraunhofer.de
www.cml.fraunhofer.de
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