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Context

● Blue Economy is booming (Market added value 
estimated to +3,000 G$ in 2030¹) e .g .

○ Incre ase  of hum an ac tivitie s a t se a (e .g . offshore  
wind  e ne rgy)

○ Incre ase  of m aritim e  traffic  (240-1209% by 2050 ²)

● IMO & UN progre ssive  rule s & re gulations 
im ple m e ntation towards 2050 carbon neutrality

○ Ne w ship  de signs (e .g . foils)
○ Ne w fue ls (H₂, NH₃)
○ Ne w propulsion syste m s (e .g . wind  p ropulsion)

¹ OECD, 2016
² Nature, 2019
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The Offshore Wind Driver

source  : a irswift, 19 August 2022

source  : Dynam ic  Positioning  Syste m s for the  Offshore  Wind  Se rvice  Industry, Ivar Ihle , 
MTS Dynam ic  Positioning  Confe re nce  2018

http://www.dice-engineering.com
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https://dynamic-positioning.com/proceedings/dp2018/presentation_06.1%202018%20DP%20Conference%20-DP%20Operations%20-%20Ihle.%20Videos.pdf
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Position of the Problem - Operators point of view

GCaptain Forum , August 2020

Captain David  Bray FNI, DP Ope rator's  Hand book - 3rd  e d ition, 2020

http://www.dice-engineering.com
https://forum.gcaptain.com/t/mathematical-model/56353
https://www.nautinst.org/shop/dp-operator-s-handbook-3rd-edition.html


www.dice -e ng ine e ring .comPrope rty of D-ICE Eng ine e ring www.d ice -e ng ine e ring .comPrope rty of D-ICE Eng ine e ring

Position of the Problem - DP Architecture point of view

Estim ator
State -of-the -art ; Exte nde d  Kalm an Filte r

Controlle r
Fe e dforward  PID controlle r

Thrust Allocation
Optim isa tion p rob le m

Sta te -of-the  art ; Quadra tic  Prob le m s

PlantΣ ΣControlle r

fe e d forward
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Real Challenges.
True Solutions.

High -Fidelity Physics Based DP

1 The ore tical Conside rations
Application Case
Ge ne ralise d  nonline ar control
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A Millenium Problem…

Navier-Stokes Equation

Linear
Body Exact

Weak 
Scatterer

Fully 
Nonlinear

…

Lattice 
Boltzman

RANSE
High Order
LESAccuracy

Calcula tion Tim e  = Cost

Many simplifications, many approaches ...

DNS

Databased

…
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Global Workflow

Simplified models

Response surfaces

Surf Me sh

Ship De sign

Hydro 
Surf Me sh He lios

Volum e  Me sh

CAD

CFD

Ship  
Param e te rs 

(Ine rtia  …)

Tim e  Dom ain Multiphysics 
Sim ula tor

tim e  
se rie s Fe ature s Analyse s

Actuators & 
Powe r 

Syste m s

HDB

Fe ature s Analyse s

Potential 
Theory

Mode l De riva tion

Te sts  
Matrice s
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Application Case For Technip Energies

Courte sy Te chnip  Ene rg ie s

ALP Future Tug Coral South LNG

Courte sy Te chnip  Ene rg ie s
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CFD Calculations 

90° (starboard)

°90 (port)45° (forward / starboard)

-135° (backward / starboard)

● Use  of RANSE com m e rcia l CFD software  (FINEة / Marine )
● Inve stiga tion of m ore  than 80  sce narios and  com ple x 

tra je c torie s
● De e p  inve stiga tion of a ll com pute d  variab le s to  e nsure  

p rope r post p roce ssing

http://www.dice-engineering.com
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Focus on Propulsive Models 

Influe nce  of Wave s

Influe nce  of Curre nt

Influe nce  of Control Param e te rs

http://www.dice-engineering.com


www.dice -e ng ine e ring .comPrope rty of D-ICE Eng ine e ring www.d ice -e ng ine e ring .comPrope rty of D-ICE Eng ine e ring

Focus on Propulsive Models 

Focus of the  Influe nce  of Curre nt & Control param e te rs  for a  Duisburg - type  Azim uth Prope lle r

Loss of conve xity

http://www.dice-engineering.com
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Real Challenges.
True Solutions.

Robust Nonlinear Control

2 Introduction & Ge ne ralitie s
Application Case
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Solvig Control problems in practice

Source  : Brian Douglas, Engine e ringMe d ia

TuningStrategy

A combination of a strategy and a tuning

● The strategy must be adequate to the 
problem typology

● Tuning is often a difficult and potential long-
process, requiring expertise and experience

● The most advanced strategy with a poor 
tuning may be much less performing than a 
regular strategy with a good tuning…

● Modern control strategies are often difficult 
to tune

http://www.dice-engineering.com
https://engineeringmedia.com/map-of-control
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Position of the  p rob le m

● Dynam ic  change s of the  p roce ss
● Variation of the  control fe e dback
● Unce rtaintie s

○ m e asure m e nts
○ control variab le s
○ m athe m atical m ode l

About Robust Control

e rror 
d ynam ic

e rror

High-Ord e r Supe rtwisting  Slid ing  Mod e

Slid ing  Mod e
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● Re fit of a  old  supp ly ve sse l
○ Castor02

■ Ope rate d  by FOSELEV Marine
■ La Se yne  sur Me r (France )
■ Old  DP Syste m

● Obsole te
● No m ore  m ainte nance

● Proje c t constraints
○ Ke e p  orig inal syste m  func tioning
○ Lack of data  (No data)
○ Tight tim e line s
○ Tight Budge t

Application Case

http://www.dice-engineering.com
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Exam ple  of Station ke e p ing  pe rform ance s

Application Case - Results

Stab ilisation tim e  in 
le ss than 10  
m inute s

● Dire c t Activation of Station 
Ke e p ing  Mode

● No standard  p roce dure  with 
joystick ac tivation se que nce s 

http://www.dice-engineering.com
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Real Challenges.
True Solutions.

Hybrid DP Control Approach

3 Qualita tive  Conside rations
Roadm ap
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Qualitative Considerations
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tie
r
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Syste m  
Cost
($ )

state -of-the -art

High-Fide lity 
Physics Base d

The ore tical Pare to 
Front

30  
m in
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OCEANiCS, de ve lope d  since  2017. Main fe ature s:

● Ge ne ric  control fram e work, writte n in m ode rn C++ (C++-20 standard ), 
c ross p latform  by the  use  of CMake  com pilation toolchain

○ Strong m athe m atical foundations
○ Prove n re al-tim e  capab ilitie s

● Ge ne ric  HMI fram e work writte n with C++/ Qt 
○ Autom atic  adap tation to the  asse t configuration 
○ Elastic  & Evolutive  app lication

● Syste m  De sign
○ COTS com pone nts
○ Ge ne ric  PLC (b rand  agnostic)

Generic Framework & Product Baseline

Main requirements 
● Industria l-grade  quality p roduct
● Ce rtification p roce ss

Current Applications
● MED Autopilot Ce rtifie d  
● DP-0

Planned Evolutions 
● DP-1 & DP-2 (2023)
● Inte g rate d  Bridge  Navigation Syste m  (2024)

http://www.dice-engineering.com
http://drive.google.com/file/d/1D60jkqrhv_BABZwqGh3RnYyDjxM-xduA/view
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● Ne w fie lds of app lications are  arising  for dynam ic  positioning  ve sse ls. 

● Im portance  to lowe r the  stab ilisation tim e

● Diffe re nt stra te g ie s inve stigate d , showing  both advantage s and  d isadvantage s. 

● Ne w upcom ing p roje c t le d  by Te chnipEne rg ie s with CEA, Ecole  Ce ntrale  Nante s and  D-ICE for a  nove l p latform  for O&M for 
FOWT wind  farm s

Conclusions & Outlooks

http://www.dice-engineering.com
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D-ICE ENGINEERING SAS - He ad quarte rs
1 rue  d e  la  Noë

CS42013
44321 NANTES

FRANCE

+33 2 40  37 53 25
contac t@d ice -e ngine e ring .com

www.d ice -e ngine e ring .com
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