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Aquaculture

Internet of Things for healthy fish and environment

Network of physical objects or « things » embedded with electronics, software, sensors, 
and network connectivity, which enables these objects to collect and exchange data.



Task 5.1 - Wireless sensor networks and technologies

See the deliverable D5.1 for more details:
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/home

Task 5.1.1 - State-of-the-art and future needs
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Calibration work published:
-Rainbow trout: Zupa et al., 2021 https://doi.org/10.3390/ani11061496
-Sea bream: Alfonso et al., 2021 https://doi.org/10.3390/biology10121357
-Sea bass: Alfonso et al., 2022 https://doi.org/10.3389/fanim.2022.885850

Task 5.1 - Wireless sensor networks and technologies

Task 5.1.2 - Calibration of physiological sensors technologies

https://doi.org/10.3390/ani11061496
https://doi.org/10.3390/biology10121357
https://doi.org/10.3389/fanim.2022.885850
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Task 5.1 - Wireless sensor networks and technologies

Task 5.1.3 - Development of biomass estimation sensing system



Task 5.1.4 - Planning the fish health and welfare monitoring activities

Task 5.1 - Wireless sensor networks and technologies

Large scale experiments: Innovative diets [Link with WP2, AUTH and DTU]

Task 5.2 & 5.3 - Enhancing fish health & welfare

Wireless sensor network
Task 5.4 - Enhancing 

environmental sustainability 

European sea bass Sea bream Rainbow trout European sea bass

Conventional : 
AVRAMAR, Palairos (GR)

(2020-2021)

Conventional : 
COISPA, Bari (IT)

(2022)

Conventional : 
Hornbæk, Løgstør (DK)

(2022)

Implementation of the 
system:

KEFISH Fisheries, 
Argostoli (GR)
(2021-2022)

Organic: 
Galaxidi farm, Galaxidi (GR)

(2020-2021)

Organic: 
COISPA, Bari (IT)

(2022)

Organic: 
Vork, Egtved (DK)

(2022)
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Enhancing environmental/economic sustainability
Wireless communication system

Experiment with KEFALONIA farm - Argostoli
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• Material:
- DO sensors
- Temperature sensors
- Turbidity sensors
- Salinity sensors
- Accelerometer sensors

Live dashboard
Experimental protocol







Enhancing fish health and welfare
Commercial vs. innovative diet

Experiment with AVRAMAR - Palairos



1 | European sea bass | Conventional | AVRAMAR, Palairos (GR)

Task 5.2 & 5.3 - Enhancing fish health & welfare
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• Conclusion:
- Sea bass fed innovative diet tends to display lower acceleration over the experimental duration 
(p=0.06).
- Differences in frequency distribution of swimming activity values between the two diets
➔ Greater use of anaerobic metabolism in fish fed control diet than fish fed innovative diet

(a)

(b)

43 mm
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Assessing physiological effects of feeding an innovative diet

• PCA analysis| Combination of tag data with other health/welfare markers

• Conclusion:
Acceleration recorded by tag could be linked to other health/welfare markers (e.g. cortisol, lactate, total proteins)
➔ Give a larger and more comprehensive overview of health/welfare state of fish because continuous welfare 
monitoring
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Task 5.2 & 5.3 - Enhancing fish health & welfare



IMPACT & INNOVATION
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Where we are

Where we want to go

Impact & Innovation



Wireless communication system 
and sensor network

Real-time interaction between
farm and farmers
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Feedback / Decisions

Impact & Innovation



Conclusions
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A real-time wireless 
communication system

Water quality
Fish health & 

welfare
Growth

performances

Environmental
gains

Economic
gains
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