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Lameness

Second most frequent disease in dairy cows: 20 to 30% of the 
French cheptel.

Musculoskeletal disorders that result in changes in gait

➔Detection and diagnosis through Mobility Scoring

➔Need of continuous monitoring to detect changes/cases and 
limit the worsening

Sjöström et al. 2018. Lameness prevalence and risk factors in organic dairy herds in four European countries.
https://ahdb.org.uk/knowledge-library/mobility-scoring-how-to-score-your-cows
Weigele et al. 2018. Moderate lameness leads to marked behavioral changes in dairy cows.
Whay & Shearer, 2017. The Impact of Lameness on Welfare of the Dairy Cow.
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Towards Automatic Lameness Detection Systems

3

Alsaaod et al. 2019. Automatic lameness detection in cattle.
O’Leary et al. 2020. Invited review: Cattle lameness detection with accelerometers.
Tun et al. 2026. Cattle lameness detection using depth image and deep learning.
Russello et al. 2026. Lameness detection in dairy cows using pose estimation and bidirectional LSTMs..

Need continuous monitoring to detect early cases and limit the worsening

➔ In dairy cows : pasture grazing !
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Towards Automatic Lameness Detection Systems

4

Alsaaod et al. 2019. Automatic lameness detection in cattle.
O’Leary et al. 2020. Invited review: Cattle lameness detection with accelerometers.
Tun et al. 2026. Cattle lameness detection using depth image and deep learning.
Russello et al. 2026. Lameness detection in dairy cows using pose estimation and bidirectional LSTMs..

Need continuous monitoring to detect early cases and limit the worsening

➔ In dairy cows : pasture grazing !

➔ Neck mounted 3D-accelerometers!
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Using behaviors for ALDS ?

Lame Non-lame

≠

Tucker et al. 2021. Invited review: Lying time and the welfare of dairy cows. 
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Study Goal

Standing-Up and 
Lying-Down 

behaviors

Predict Binary 
lameness status

?
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Study Goal

Compare 
differences 

between lame 
and non-lame 

cows

Obtain time-
budgets or 
number of 
behavior 

occurrences

Set a threshold 
for behavioral 

differences

Lame Non-lame

Predict Binary 
lameness 

status
Annotate all 

behaviors 
(time-consuming)

Lameness status

Behavior annotation 
step
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Data presentation

x 42

Lame / Non-lame

x 3 locomotion 
scores 

x 3 dairy farms
(15 to 22 days)
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Model presentation

https://dagshub.com/blog/rnn-lstm-bidirectional-lstm/

Context Study goal Data presentation Results Take home message

Minirocket
Ridge CV 
Classifier

Bi-LSTM model
Baseline : MiniRocket + Ridge Classifier

+
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Features presentation

Bonneau et al. 2025. Hierarchical long short term memory recurrent neural network for goats 
behaviour prediction from accelerometer data.
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Results

➔ Low overall performance of the classifier
➔ MiniRocket is still hard to beat for Time Series Classification

Predict Binary 
lameness status
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Take home message

3D-Accelerometer 
recordings Predict Binary 

lameness 
status

Lame Non-lame

Train BiLSTM model on 
the 3D-acceleration of 
SU and LD behaviors

Lameness status

Dataset labeled 
with lameness 

status

Annotate SU and 
LD behaviors 

➔ The neck movement is not representative of the movement during SD and LD
➔ The SU and LD behaviors are not good indicators for lameness

➔ Predicting Health Status from neck-mounted 3D-acceleration alone is HARD
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Another talk I have given yesterday (Session 1) : “ViT-Cow: Self-Supervised Video 
Pretraining for Few-Shot Dairy Cow Behavior Recognition”
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