
Ocean Observation System

A FULL SCALE TEST ARENA FOR:

● maritime technologies and operations;
● navigation and ship traffic control technology 

and methods;
● search, rescue and safety technologies;
● the impact of the ocean coastal infrastructure;
● technology for harvesting ocean energies 

(wind, wave, current)
● technology for harvesting and cultivation of 

bio resources;

for research, education, innovation and business



Ocean Space Centre



Ocean Space Centre



From numerical models to scale laboratories to full scale testing

Modelling of physical 

phenomenon

Simulation

Scaled laobratories Full scale testing

Why Ocean Space Observations Systems?
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Why Ocean Space Observations Systems?



Availability 

of data 

throughout 

systems 

lifetime
https://ccrasocal.com/how- data-availability-is-changing-the-commercial-real-estate-market

Why Ocean Space 

Observations 

Systems?



Smart City 

Initiatives

https://enterpriseiotinsights.com/20220505/channels/news/european-commission-selects-100-cities-smart-city-initiative

Why Ocean Space Observations Systems?



Smart Ocean 

InitiativesWhy Digital Ocean Space?

The Ocean 
Observatories 
Initiative

Coastal Pioneer Array

Global Irminger Sea Array

NeXOS

Regional Cabled Array, 

Continental Margin
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2025 2065

Why Ocean Space Observations Systems?
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Simulation Virtual prototyping Digital Twin Use of data in…

2010 2015 2020 2025   

Why Ocean Space Observations Systems?



Application areas for testing
• Maritime technology & op.

• Navigation and ship traffic  

• Search, rescue and safety 

• Impact on infrastructure

• Technology for harvesting 
and cultivation of bio res.

• Ocean observation 
technologies and methods

Infrastructure
• Wind 
• Current
• Waves
• Tide
• Sea level
• Environmental 
• Hydrophones
• Metrology 

The Ocean Observation Systems

For forskning, undervisning, innovasjon og næringsliv



Ocean Observation Systems

- energy

Wave energy farms         Current energy farms     Floating offshore wind



Ocean Observation Systems

- subsea

Subsea lifting Subsea installation



Ocean Observation Systems

- ship trial

Manoeuvring Ship in a variety              Equipment 

of conditions



Ocean Observation Systems

- fishing

Trawling Spinning wad



Ocean Observation Systems

- autonomy

Autonomy               ROC Automatic docking



Ocean Observation Systems

- aquaculture

Ship – Aquaculture operations Sea lice dispersal
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Ocean Observation Systems

- infrastructure

Bridges & roads & quays Cities and villages
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Ocean Observation Systems

- ship traffic

Ship traffic control & navigation & routing
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Kombinert:

The complex and 

combined innovation 

(CCI)

Erfaringsbasert:

Doing, Using, 

Interacting 

(DUI)

Vitenskapsbasert:

Science technology 

innovation

(STI)

Ulike typer innovasjon

Bluewild Finnøy                               Ulstein                                      Evotec C-flow PTG                   Westcon

Ocean Observation Systems

- innovation
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Growth strategy

Ocean Observation System
- eco system for innovation
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Ocean Observation System, - eco system for innovation

ManuLAB

ROC

Våre laboratorier som møteplass mellom akademia og 

nærings- og arbeidsliv
Fjordlab

Ålesund



ADCP

Drone plattform

USV plattform

Radar

Lidar

BuoysWork boat

Visualisation and data management

USV 

Hydrophones       Sonar

Marine Ocean Ecosystem

Harbour

Sea-Bed Observations



24 Vi trenger tidsserier og vi er nødt til å dekke store volum med målinger.

Hvordan forstå havet?

Analyse, visualisering, modellerForståelse Konsekvenser

Fysikk Kjemi Biologi

Marine Ocean Ecosystem
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INFRASTRUCTURE

• wind

• current

• waves

• tide

• sea level

• environment

• hydrophones

• metrology

Marine Ocean Ecosystem





27

Why in Ålesund
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Why in Ålesund • Ulstein

• Havyard

• Rolls Rolls Marine



Vigra

Storegga

Why in Ålesund



Vi har big data!!

Teknologi for et bedre samfunn

Prosesserte 
data

Værdata
(hindcast, 
forecast)

Skipsdata

Preprosessering

Simulering



Klyngerelevans:
‒ Produktutvikling

‒ Design av skip

‒ Marine operasjoner

‒ Bærekraftig fiskeri og ressursutnytting

‒ Prosessering av marine ingredienser

Møre Ocean Lab



Møre ocean lab - Heile verdikjeden

Installation and commissioning Service

Deep sea operation Offshore service and supply

Farming gear Feed Farming
Food 

processing

Catch gear Catch Food processing

Process technology
Catch / rest raw 

material
Ingredients

SHIP
DESIGN

SHIP-
YARD

SHIP
EQUIP-
MENT

GREEN 
ENERGY

MARINE
WILD CATCH

MARINE
FARMING

FOSSIL
ENERGY

BIO -
MARINE

Maritim industriSegment Verdikjede Sluttmarked

Market



Design & 
protyping

Analyses

Engineering

Scale & 
pilot tests

Refinement

Proof of 
concept

Feedback

Positiv spiral

>>>>>>>  Accelerator   >>>>>>>

Open Simulation Platform - Open Simulation 
Platform

Prosessering av marine ingredienser

https://opensimulationplatform.com/


Møre Ocean Lab – “x-in-the-loop” / “para-loop”

Teknologi for et bedre samfunnOpen Simulation Platform - Open Simulation Platform

Simulated

Real

https://opensimulationplatform.com/


Møre Ocean Lab – real digital twin

Teknologi for et bedre samfunn

Met 
ocean 
sensor

s

Data centre

Existin
g ship 
sensor

s

Added 
Ship 

sensor
s

Real vessel Digital twin

Real vessel
Virtual 
enviro
nment

al 
sensor

s

MOL - ZONE

Virtual 
ship 

sensor
s

Simulation

Up-time

Energy

Safety

Footpri
nt

Risk 
reductio

n



Kvardagseksempel – “Now-casting”

Teknologi for et bedre samfunn



Frå Big data til verdiskaping

Teknologi for et bedre samfunn

Prosesserte 
data

Værdata
(hindcast, 
forecast)

Skipsdata

Preprosessering
Maskin-
læring

Beste rute

ValideringSimulering Tvilling



Frå Big data til verdiskaping

Teknologi for et bedre samfunn

Prosesserte 
data

Data 2

Data 1

Preprosessering
Maskin-
læring

Nytt / 
forbedra
produkt

ValideringSimulering Tvilling

Farms

Operations

Oceanograph
y



Datatilgang

Teknologi for et bedre samfunn

Ocean 
Energy

Ship 
testing

Aqua 
culture

Sub Sea
Maritime 

equipment
Control 
systems

Coastal 
structures

Bio-marine
Marine 

ingredients

Wind

Waves

Current

Energy

Properties

Operations

Farms

Operations

Oceanograph
y

ROV / AUV

Lifting

Installation

Energy saving

Ship equipment

Mission equipment

New functions

Autonomy

Stress testing

Bridges & 
tunnels

Infrastructure

Navigation

Eco-systems

Oceanography

Topograpgy Processes

New utilization

Quality



Design & 
protyping

Analyses

Engineering

Scale & 
pilot tests

Refinement

Proof of 
concept

Feedback

Infrastruktur

Kva treng vi?



Teknologi for et bedre samfunn


