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3D phenotyping of beef calves : scaling image processing into 
edge-AI and extending predictions across breeds
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Weighing + scoring (19 traits) used for genetic evaluation and 
advisory services for farmers 
More than 400,000 calves recorded in 10 beef breeds 

• Expensive training system
• Initial training 
• Homogenization Sessions 
• Breed approvals

• High turnover in structures & difficulty in recruitment

• Scorer effect (+ farm effect, region, etc.)
• Notation differences between 2 scorers
• Over/undervaluing an animal compared to a previous one

Why such a project? 
 Limits in performance monitoring
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1) Project goal

14/06/2026PHENO3D 

Goal : Automate the collection of live weight and the 19 note of scoring (4-12 months) on 
the 10 beef breeds

3 sets of deliverables :

Consortium Animal 3D

Prediction algorithms Service for breedersA 3D scanner for high-throughput 
phenotyping in farm
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3) Training 3D based AI : data collection method

14/06/2026PHENO3D

80 farms (10 beef breeds) and 
100 configurations tested

Reference
scoring

3D scan
Reference weighing 
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3) Reference measurements collected on the animals
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Most of the calves has been scanned twice, Data filtering on data quality and diversity

Number of useful 
images for scoring 

prediction

Number of useful 
images for weight 

prediction

Number of 
scanned 

calves 
Breed

1 4831 9541 114Charolaise

8211 119894Blonde d’Aquitaine

612747637Limousine

418740716Parthenaise

420468411Aubrac

275369412Salers

320343239Rouge des Prés

165175185Gasconne des Pyrénées

130173219Blanc Bleu

749065Bazadaise

4 7186 1784 892Total
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4) Results : BW prediction performance on all breeds
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BW prediction remains highly accurate (4.5% MAE), 
• Consistent with results reported in Charolaise cattle only (4.2% MAE; Bruyas et al., 2024).
• Performance varies by breed (4.2–5.4% MAE). 
• Improvements are ongoing to strengthen robustness and breed-effect handling.
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4) Results : Muscle Development Score (MUS) prediction
performance on all breed
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Train: 3711 images
Test : 959 images

Train and test split

Muscle Development Score
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Performances of MUS prediction on test subset

MUS prediction remains accurate (MAE = 7.2, r_spearman = 0,71), 
• consistent with targets MAE = 7.4, r_spearman = 0.77, a bit below performances on Charolais 

only (Bruyas et al., 2024)
• Performance varies by breed (MAE = [6.2 – 8.7]). 
• Improvements are needed to strengthen robustness and breed-effect handling.
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4) Results : Squeletal Development Score (SQE) prediction
performance on all breed
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Train: 3896 images
Test : 956 images

Train and test split

Squeletal Development Score (SQE)
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SQE prediction remains highly accurate (MAE = 6.7, r_spearman = 0.76), 
• consistent with targets MAE = 8.0, r_spearman = 0.73, a bit below performances on Charolais 

only (Bruyas et al., 2024)
• Performance varies by breed (MAE = [5.4 – 9.7]). 
• Improvements are needed to strengthen robustness and breed-effect handling.

Performances of SQE prediction on test subset
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4) Edge AI Deployment Results
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5) Take home messages 
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5) Perspectives
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