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Carbon Emissions
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ANIMAL WELFARE

PHASE
• REPRODUCTION
• LARVAL REARING
• TRANSPORTATION
• GROW-OUT

DOMAIN
• ENVIRONMENT
• HEALTH
• NUTRITIONAL
• BEHAVIOURAL

Pedrazzani, A.S.; Cozer, N.; 
Quintiliano, M.H.; Tavares, C.P.d.S.; da 
Silva, U.d.A.T.; Ostrensky, A. Non-
Invasive Methods for Assessing the 
Welfare of Farmed White-Leg Shrimp 
(Penaeus vannamei). Animals 2023, 
13, 807. 
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ENVIRONMENTAL INDICATORS

HEALTH INDICATORS

NUTRITIONAL INDICATORS

BEHAVIOURAL INDICATORS

GROW-OUT STAGE
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ENVIRONMENTAL INDICATORS
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HEALTH INDICATORS
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NUTRITIONAL INDICATORS
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BEHAVIOURAL INDICATORS
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WELFARE ASSESSMENT

WelfaresScore.xlsx


DEEP LEARNING, AI
EX: FISH CLASSIFICATION

Jongjaraunsuk, R.; Taparhudee, W.; Sirisuay, S.; Kaewnern, M.; Dulyapurk, 
V.; Janekitkarn, S. Transfer Learning Model Application for Rastrelliger
brachysoma and R. kanagurta Image Classification Using Smartphone-
Captured Images. Fishes 2024, 9, 103. 
https://doi.org/10.3390/fishes9030103



DEEP LEARNING, AI
EX: WATER QUALITY

Jongjaraunsuk, R.; Taparhudee, W.; Suwannasing, P. Comparison of 
Water Quality Prediction for Red Tilapia Aquaculture in an Outdoor 
Recirculation System Using Deep Learning and a Hybrid 
Model. Water 2024, 16, 907. https://doi.org/10.3390/w16060907



DEEP LEARNING, AI
EX: FISH MORATLITY
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DEEP LEARNING, AI
EX: MARKET AND PRICE PREDICTION

Khiem et al. (2022) A novel machine learning approach to predict the export price 
of seafood products based on competitive information: The case of the export of 

Vietnamese shrimp to the US market.



VARIABLE COSTS

Shrimp culture

Fish culture




