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> Context > Study goal > Data presentation > Results > Take home message >

Lameness

Mobility score
I P [

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
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> Context > Study goal > Data presentation > Results > Take home message >

Towards Automatic Lameness Detection Systems

Need continuous monitoring to detect early cases and limit the worsening

=>» In dairy cows : pasture grazing !

Keypoint trajectories extracted from video-frames
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> Context > Study goal > Data presentation > Results > Take home message >

Towards Automatic Lameness Detection Systems

Need continuous monitoring to detect early cases and limit the worsening

=>» In dairy cows : pasture grazing !

=» Neck mounted 3D-accelerometers!
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> Context > Study goal > Data presentation >

Results

> Take home message

>

Using behaviors for ALDS ?

@ | Drinking; 1h

gorore ]
EZEER

Eating; 4h
Standing; 3h

Standing; 8h

Lame Non-lame

Tucker et al. 2021. Invited review: Lying time and the welfare of dairy cows.
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> Context > Study goal > Data presentation > Results > Take home message >

Study Goal
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> Context > Study goal > Data presentation > Results > Take home message >
Study Goal
Obtain time- Compare
budgets or differences Seta threshold Predict Binary
Annotate all number of between lame » for behavioral lameness
Ly behaviors behavior and non-lame differences status
(time-consuming) occurrences COWS

Lame Non-lame
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Study Goal
Obtain time- Compare
budgets or differences Seta threshold Predict Binary
Annotate all number of between lame » for behavioral lameness
behaviors behavior and non-lame differences status
(time-consuming) occurrences COWS

Lame Non-lame
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> Context > Study goal > Data presentation > Results > Take home message >
Obtain time- Compare
budgets or differences Seta threshold Predict Binary
Annotate all | _~»| number of between lame » for behavioral lameness
behaviors d behavior and non-lame differences status
(time-consuming) occurrences COWS
Annotate SU and Train BiLSTM model on Predict Binary
LD behaviors the 3D-acceleration of lameness
Lame Non-lame SU and LD behaviors status
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Data presentation

x 3 dairy farms
(15 to 22 days)

Acc x
3 Accy
Accz

f . X 42 X 3 locomotion
. scores
Lame / Non-lame
-2
03-17 00 03-17 02 03-17 04 03-171_06 03-17 08 03-17 10 03-17 12
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> Context > Study goal > Data presentation > Results > Take home message >

Model presentation

outputs |

A A
backward
|ayer LSTM LSTM
- A A y
.. + Ridge CV
Minirocket lassif
Classifier forward __| LSTM LSTM
layer
inputs Xt-1 Xt t+1 Xt
Baseline : MiniRocket + Ridge Classifier .
J Bi-LSTM mode!
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Features presentation

3 —— acc_x_znorm
——— acc_y_znorm
. 2 —— acc_z_znorm
S AW m
) UGN e a—
Combined-axis magnitude
5 ~—— absolute_sum_norm_axis
_4
| Feature | Description o
T
1-3 X,Y, Z Z-normalized raw acceleration £
4 St = | X[+ Y|+ |Z] Sum of the absolute values of the accelerations .
5-9 Hs,08,Maxgs, m].nS, medS R()lling statistics over IIOD-OVCI'Iapping windows Per-window mean / std / max / min / median
. 0 0 5 —— windows_mean —— windows_min
10— 12 Aap, k € {X,Y,Z} First-order temporal derivatives of raw axes — “"d" o o
4 windows_max
13 AS; First-order temporal derivative of S; .8,
Table 3: Description of the features used as input of the BiLSTM model .
| .
Derivatives (sample-to-sample difference)
1.0 g —— derivative_x
: Wl —— derivative_y
—— derivative_z
0.5 - derwanve:absolute_sum_norm_axis
::‘E 0.0
g -0.5
-1.0
0 20 40 60 80
Time (s)
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Results

Macro F1 "
084 Chance (0.50) :
wwm - MiniRocket + Ridge CV Classifier
mmm BjLSTM - Random split 08
0.7 1
A .
S 0.6 1 = g
s = 5
¢
0.5 +--- -
0.4 -
Baseline BiLSTM
Model
Predicted label
=» Low overall performance of the classifier
=» MiniRocket is still hard to beat for Time Series Classification
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Take home message

- Annotate SU and Train BiLSTM model on Predict Binary

D b e the 3D-acceleration of lameness
SU and LD behaviors status

Lame Non-lame

Gl s

=» 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 | have given yesterday (Session 1) : “ViT-Cow: Self-Supervised Video
Pretraining for Few-Shot Dairy Cow Behavior Recognition”

INRAZ

NAbrt
274 EAAP Conference on Artificial Intelligence 4 Animal Science Ghent - Belgium AgrOPaI’ISTeChA _)

20260630 — SU and LD for lameness detection — Presented by Joseph Allyndrée

Research page

EEEEEEEEEEEEEE




	Diapositiva 1: Evaluating standing and lying behaviors measured with collar-mounted accelerometers for lameness detection in dairy cows 
	Diapositiva 2: Lameness
	Diapositiva 3: Towards Automatic Lameness Detection Systems
	Diapositiva 4: Towards Automatic Lameness Detection Systems
	Diapositiva 5: Using behaviors for ALDS ?
	Diapositiva 6: Study Goal
	Diapositiva 7: Study Goal
	Diapositiva 8: Study Goal
	Diapositiva 9: Study Goal
	Diapositiva 10: Data presentation
	Diapositiva 11: Model presentation
	Diapositiva 12: Features presentation
	Diapositiva 13: Results
	Diapositiva 14: Take home message
	Diapositiva 15: Acknowledgements

