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The Challenge: Poultry Welfare Monitoring
• Flock size & density

o Up to 9 hens per m3

• Limited ability to observe individuals

• Early welfare indicators difficult to detect

• Diverse environments
o Housing Style/Layout

o Access to outside

o Enrichment

o Individualised husbandry practices

• Require methods to improve visibility of potential 
problems

o Early recognition

o Longitudinal monitoring beyond manual ability

o Resource Conscious

o Adaptable
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Why Piling?
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Collection of densely 
packed birds in the shed 
or on the range.

Costs the egg industry 
approx. £6.5 
million/year in deaths.

Can lead to sublethal 
impacts on health.

Reduces production (economic losses of £1,202.31 for flocks of 
3,000 organic flock and £4,028.05 for 16,000 free-range flock)

Responsible for ~20% 
deaths.
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Why Piling?

• Vortexing behaviour

• Unpredictable

• Smothering

• Welfare effects

• Production reduction

• Staff effects

• Can be disrupted
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Reproduced from Delcourt  et al. (2016) The Quarterly Review of Biology 91(1):1-24

https://www.researchgate.net/journal/0033-5770_The_Quarterly_Review_of_Biology
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Methodology: Dataset

AI-Powered Welfare Monitoring in Poultry Production: Enhancing Research and Farm Management

• 3 weeks of video collected from 8am to 8pm

• 10 flocks (brown, free-range, laying hens, UK farms).

• 18 to 72 weeks of age (mean = 37) 

• Videos frames labelled as "Piling" or "Non-Piling” 

(Armstrong et al. 2023).

• 4 to 185 piles per flock (mean = 92)

• 49,908 total frames (33,669 Piling and 16,239 Non-

Piling).

• 8 Flocks Training (39,676 Frames), 2 Flocks Testing 

(10,232 Frames)

o Random subsamples from each used in Training / Testing
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Methodology: AI Model & Results

• ResNet Convolutional Neural Network (CNN). 
o Established with image tasks
o Low complexity
o Widely available for transfer learning

• Peak Training Performance:
• Accuracy: 0.9305
• Cross-Entropy Loss: 0.1867

• Validation Performance:
• Accuracy: 0.87
• Precision: 0.94
• Recall: 0.80
• Specificity: 0.95
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Misclassification Examples
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Discussion: Viability
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• Demonstrated viability of approach

• Good performance across flocks

• Misclassification causes?
o Image quality

o Flock-specific characteristics

o Ambiguous cases

o Lack of temporal information

• What about the piles not captured?
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Discussion: Future Development & Considerations
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• Future Development:
o Video rather than single frames

o Include additional data
▪ Standard welfare measures

▪ Environmental monitoring

▪ Bioacoustics

▪ Production measures

• Unanswered Questions:
o Generalisability?

o Frequency of piles vs potential for harm

o Impact of 0 Piling?



From Newcastle. For the world.

Acknowledgements

AI-Powered Welfare Monitoring in Poultry Production: Enhancing Research and Farm Management

Any Questions?

Thanks to: Lucy Asher, Helen Gray, Robin Nandi, Kathryn Garside, 
Mark Turner, Genevieve Moat, Annie Rayner, Carly Scott, Lakes 
Free Range Egg Co.
 
References
Automated detection of piling behaviour in UK laying hen flocks
J. O’Sullivan, H.E. Gray, G. Moat, L. Asher (In Press)

Research note: Impacts of piling behavior on temperature and carbon dioxide in laying hen 
sheds H.E. Gray, L Asher, J. O'Sullivan Poultry Science 104 (4) 104672

The effect of piling behavior on the production and mortality of free-range laying hens 
D. Armstrong, L. Asher, A. Rayner, H. Ngidda, B. Sharma, H.E. Gray Poultry Science 102 (10), 102989

Why do hens pile? Hypothesizing the causes and consequences 
H.E. Gray, R. Davies, A. Bright, A. Rayner, L. Asher. Frontiers in Veterinary Science 7, 616836

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=tzwvaCEAAAAJ&sortby=pubdate&citation_for_view=tzwvaCEAAAAJ:VOx2b1Wkg3QC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=tzwvaCEAAAAJ&sortby=pubdate&citation_for_view=tzwvaCEAAAAJ:SP6oXDckpogC

	Diapositiva 1: AI-Powered Welfare Monitoring in Poultry Production
	Diapositiva 2: The Challenge: Poultry Welfare Monitoring
	Diapositiva 3: Why Piling?
	Diapositiva 4
	Diapositiva 5: Why Piling?
	Diapositiva 6: Methodology: Dataset
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12: Methodology: AI Model & Results
	Diapositiva 13: Misclassification Examples
	Diapositiva 14: Discussion: Viability
	Diapositiva 15: Discussion: Future Development & Considerations
	Diapositiva 16: Acknowledgements

