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Why ant i-grounding?

Image  source  @ Marit ime  New Zea land

Be tween  2011 and  2015, more  than  

1,426 grounding  accidents in  

European  wate rs [1]
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Why ant i-grounding?

Image  source  @ Shipp in Hera ld

51 groundings in  the  river Elbe  [1],
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Why ant i-grounding?

Image  source  @ Hafen Hamburg

51 groundings in  the  river Elbe  [1],

40%  thereof in  port  o f Hamburg  [2]
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Agenda

Why ant i-grounding  and  how to  prevent  it

The  an t i-grounding  use  case

Virtua l Full Sca le  Simula t ion

1

2

3
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How to prevent it?

Problems

Shallow riverbeds and  t ida l bore  
rest rict  passage

Sea  Chart s on ly d isp lay normed 
wate r depth

Recurring  sed imenta t ion  requires 
frequent  bo t tom mapping

Curren t  approach

Weekly, for importan t  a reas da ily 
depth  measurements

Requires flee t  o f sh ips
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Sea chart
The draw back of LAT-based safety features in t idal w aters

Water Level

Sea bot tom

Referenc
e LevelLowest 

Ast ronomical 
Tide

Referenc
e Level

Tide

ECDIS Safety
Contour Check

Tidal reality
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Current technologies

Hydrography 
maps

Forward  
looking  sonar

ASV

Low t ime  
reso lu t ion

Sha llow 
wate r dep th

Bet te r t ime  
reso lu t ion
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The ant i-grounding use case
how  a  rea l-t ime  so lu t ion  could  look like

Ship on  port appraoch

ASV crea t ing map

Ship avoids sha llow water

1.

2.

3.
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Virtual Full Scale Simulat ions
early stage test ing of system integra t ion

Simula te  rea list ic 

port  approach  

In tegra te  ASV in to  

simula t ion

Exercise  with  

naut ica l o ffice rs

Crea te  rea list ic 

depth  maps of port  

approach

Collect  and  ana lyse

feedback

Assess feasib ility of 

use  case

1.

4.5.

3.2.

6.
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Virtual Full Scale Simulat ion
1. Simula te rea list ic port approach

Stealth View

funct ion: 
f ree perspect ive

Simulat ion Centre

funct ion: 
ENC- und 3D-modeling

OsMan-Standalone

funct ion: 
modeling of own ship models
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Virtual Full Scale Simulat ion
2. In tegra te ASV in to simula t ion

Ship  Handling  Simula tor Autonomous Naviga t ion  System
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Virtual Full Scale Simulat ion
2. In tegra te ASV in to simula t ion

ANS

• AIS messages from SHS

• Harsh  wea ther cont ro lle r

• Collision  avoidance

• Autopilo t  

• Can cont ro l mult ip le  sh ips

ASV Own sh ip
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Virtual Full Scale Simulat ion
3. Create realist ic depth maps of  port  approach

Image  @ wikiped ia
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Virtual Full Scale Simulat ions
4. Exercise w ith naut ical of f icers

SHS

Naut ica l Office r in  Exercise

ANS
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Virtual Full Scale Simulat ions
5. Feedback and 6. Evaluat ion

Simula te  rea list ic 

port  approach  

In tegra te  ASV in to  

simula t ion

Exercise  with  

naut ica l o ffice rs

Crea te  rea list ic 

depth  maps of port  

approach

Collect  and  ana lyse

feedback

Assess feasib ility of 

use  case

1.

4.5.

3.2.

6.
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RoboVaaS – ant i grounding use case
the se rvice  design
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RoboVaaS
the five use cases
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