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Focus areas:

• New species

• Animal behaviour and welfare
• Meeting behavioural needs 

   in aquaculture systems
• Individual variation

• Environmental enrichment

• Technology development

• Indigenous aquaculture
• esp. low trophic
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Topics:

• Challenges

• Solution?

• R&D Outputs

• Potential for prawns?
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Challenges in monitoring animal 
welfare in aquaculture
• Animals are underwater

• can’t easily be inspected

• Huge number of individuals in a 
population
• very difficult to monitor

• (esp in tropics – lack of water clarity)

• Aquatic animals don’t signal discomfort 
as clearly as  terrestrial farmed animals 
might, i.e. lack of interpretable:
• facial expressions
• sounds
• “body language”



Solution? – 
Hydroacoustics
• Sonar system detects individual fish positions

• Based on echo from swimbladder
• Allows monitoring of population behaviour 24/7

• Irrespective of water clarity
• Combined with AI, can be used to detect behavioural patterns & 

changes, with potential for:
• Monitoring welfare status at a population level
• Early prediction of diseases and other events



Solution: 
Combined technology
• WelfareShield: development of an 

integrated machine vision, sonar & 
deep learning system for welfare 
monitoring & disease prediction in 
aquaculture

• €3.5m (AUD$7m)
• 2.5 years
• Completed Dec 2024



Acute stress

Net-cleaning

Activity

PD outbreak

Rhythm

Underwater 
lights

Appetite

Drop in feeding after 
deiicing operation

Welfare indicators based on group 
behaviour



Detected gill disease 2-3 weeks 
before suspected on site

Lice treatment

Consistent negative 
impact after lice 
treatment

Pancreatic 
disease

Behavioural signatures show 
clear signs of association with 
specific diseases
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Challenging to balance 
behavioural signatures with 
traditional welfare indicators 
such as temperature / 
mortality

Experiences so 
far
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Relevance to prawn farming?

• Active hydroacoustics/sonar provides a potential solution for 
population level monitoring
• 24/7 independent of light and visibility conditions
• Stress, welfare scoring, disease prediction

• AI & Machine Learning provide analytics for welfare scoring
• validated on farm (for salmon)



THANK YOU!

● Questions?

sunil.kadri@cdu.edu.au

mailto:sunil.kadri@cdu.edu.au
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