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• An increasing demand of food fish 

• Collapsing of wild fish stocks

• Increasing price of wild stocks

Source: FAO Report, Fish to 2030

AMOS: Introduction



• Increased production of farmed fish

• Lower cost 

• More efficiently 

• Need of real-time access in 

environmental parameters

Source: Shepherd 2012

AMOS: Introduction



AMOS: Aquaculture Monitoring Observatory System

Aquaculture monitoring (status based on 
stakeholders) 

• So far a number of commercial 
products are available

• With controversial results and accuracy

• Different designs- No homogeneity  

• No data traceability 

• No data access 

• Limited data products

Main objective: 

Developing a cost – effective 
observatory system, tailored to the 
needs of Aquacultures with remote 
access,  real-time data and forecast 
capabilities.



• Analysis of the current status

• Detailed specifications of produced system

• Design of the new system architecture

• Implementation, laboratory testing and validation

• Pilot application in real field conditions 

• Extensive application in areas of interest 

AMOS: Strategy



AMOS: Development procedure following EC technology development 
“guidelines” 

The Technology Readiness Level (TRL) scale was originally defined by NASA in 
the 1990’s as a means for measuring or indicating the maturity of a given 
technology. The TRL spans over nine levels as follows:

• TRL 1 – Basic principles observed

• TRL 2 – Technology concept formulated

• TRL 3 – Experimental proof of concept

• TRL 4 – Technology validated in lab

• TRL 5 – Technology validated in relevant environment (industrially 
relevant environment in the case of key enabling technologies)

• TRL 6 – Technology demonstrated in relevant environment (industrially 
relevant environment in the case of key enabling technologies)

• TRL 7 – System prototype demonstration in operational environment

• TRL 8 – System complete and qualified

• TRL 9 – Actual system proven in operational environment (competitive 
manufacturing in the case of key enabling technologies; or in space)

Development reports 

submitted = TRL 3-4

Integration reports 

submitted =TRL 5

Testing reports 

submitted =TRL 6 - 8

Demonstrations reports 

submitted = TRL 7-9



AMOS: Operational scientific monitoring technologies



AMOS: Adoption of scientific Best Practices   



AMOS: Design of the new system architecture

• System build up (housing, power, 
processing unit, etc)

• Sensors specifications and 
integration

• Communication (bidirectional 
RT)

• Data storage and transmission

• Adjustability for deployments



AMOS: New technologies to allow extended use 

Advantages of modern IoT systems:

• Multiple modular channels of 

communication for hardware

• Low cost, modular sensor hardware with 

standardized interfaces

• Large community developing open source 

software and firmware

Advantages of modern Cloud infrastructures:

• High level of scalability

• High level of availability

• Modular architecture design

• Lower cost of maintenance



Perform calibration experiments and laboratory validation 
for the products developed in AMOS.

• The general challenges and further developmental needs
for the detailed characterization in terms of accuracy
and reliability of the project products will be
investigated and documented.

AMOS validation/calibration experiments

1. Definitions of Test Parameters
• Accuracy
• Bias
• Precision
• Reliability
• Range

2. Experimental approach/methodology
• Reference material/equipment 

3. Laboratory tests 
• Description
• Results 

• Fully documented 
procedure

• Direct link with 
data quality 



AMOS demonstrations

•A pilot aquaculture net pen cage farm since 2000
•16 rectangular cages 6×6 m and 4 circular cages of 12-m diameter
•Five cultured species

Pilot aquaculture farm

The POSEIDON system, an integrated observing 
infrastructure at the Eastern Mediterranean as  
contribution to the European Ocean Observing System

• Several obs and technology nodes
• The observing system, which is composed by a network of moored buoys, 

two underwater gliders, a ferrybox system, a cabled observatory, a fleet of 
Argo floats, an HF radar system and a repeated cruises based ecosystem 
monitoring program



AMOS demonstrations



Parameter Data frequency Sensor availability

Temperature Real time Commercial available (COTS)

Salinity Real time COTS

Fluorescence Real time COTS

Dissolved oxygen Real time COTS

Colored dissolved organic 
matter (CDOM)

Real time COTS

pH/ ppCo2 Real time Limited

Turbidity Real time COTS

Sea currents Real time COTS

Meteo Real time COTS

Waves Real time Limited

Image systems Real time Limited

Passive samplers/chemical 
parameters e.g toxic 

microalgae

Analysis required Limited

AMOS scientific payload/ sensors

• Physical parameters
• Biochemical parameters
• Meteo and waves
• Image analysis systems
• Camera payloads
• Acoustics payloads

1) Data set related to EU policy /directives
2) RT data flow for the industry   



AMOS Data products and outcomes 

• RT data flow 

• Assimilation/ modelling products

• AI-based data analysis and event detection 
algorithms

Decision support system 

Public authorities, 

policy makers, EU 

directives….

Industry related 

users, 

stakeholders…



AMOS Data products and outcomes 



Fish farms

Monitoring 
Observatory

Transmitter

Data 
Storage

Data
visualization 
an analysis

Data 
Products

Fish-farm
Management 
Program

AMOS system operation



AMOS Consortium

Marine Research Institutes

• specialized in ocean and aquaculture sciences and 
monitoring

Universities 

• specialized in developing marine technology 
components and modules

Public Sector authorities 

• policy oriented dissemination of the results

Private Sector 

• specialized in developing marine technology 
components and modules

• industry oriented dissemination of the results



ACADEMIC RESEARCH
▪ Marine Research Institutes:
specialized in ocean and aquaculture 
sciences and monitoring
▪ Universities specialized in 

developing marine technology 
components and modules

SOCIETY
▪ Citizen and general public

involvement through
communication and
dissemination of results

PRIVATE SECTOR
▪ specialized in developing marine 

technology components and modules
▪ industry oriented dissemination of the 

results
▪ co-creation approach for a targeted

solution for a sustainable aquaculture
.

DECISION MAKERS
▪ Involvement of local, national and

regional authorities and policy
makers

AMOS: a co-creation approach



AMOS and relative EU projects

2020-2024:  NAUTILOS - New Approach to 

Underwater Technologies for Innovative, Low-cost 

Ocean observation (EC H2020)

2020-2024: JERICO S3 -Joint European Research 

Infrastructure of Coastal Observatories: Science, 

Service, Sustainability (EC H2020)

2021-2025: (EC H2020)

2017-2020:  Regional Cooperation for the 

transnational ecosystem sustainable development



Thank you 


