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Why measure body condition?
Welfare  indica tor 

High ma na gement level of body condition gives
More functiona l cows (fertility, hea lth, etc.)
Higher production

Importa nt for Metabolic Efficiency
G ives a bility to model cha nges in energy 

Distinguish between fa t &  protein
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Previous lessons
Algorithm  developed ea rlier

Regression a na lysis showed best predictive performa nce

C ha llenged in predicting obese cla sses (low frequency)



RASMUS BAK STEPHANSEN
PostDoc

EAAP 2024 C ongress
1st September  2024

This project

Aim - esta blish a  more relia ble BC S prediction

Improve predictions in obese cla sses
Reduce cha llenges with bias a nd dispersion
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Data collection
•3 Jersey herds ha d a ll cows classified (cows: 794; n: 2167) 

1                     5                      9
Lea n        Intermedia te Fa t
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Data collection
•3 Jersey herds ha d a ll cows classified (cows: 794; n: 2167) 

BC S = 0.5 x score + 0.5, G a rnsworthy (2006)
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Features for prediction
•691 Fea tures used from 3D CFIT system (VikingG enetics)
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Machine Learning algorithms 

Ma chine Lea rning algorithms  determina tion
Identified with LazyRegressor in Python

BayesianRidge from scikit.learn
LassoCV from scikit.learn 

Predictors
CFIT features (n = 691)
Fixed effect of evaluator + round x herd
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Sub-model development
Non weighted models

Ba yesia nRidge NoW
La ssoC V NoW

W eighted models by cla ss frequency : 𝑁𝑁
𝑘𝑘 × 𝑓𝑓𝑐𝑐

N  number of samples, k  number of classes, fc  frequency of cth class
BayesianRidge W
LassoCV W
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Ensemble model
Ensemble Model

1. C ombine predictions equa lly within NoW  a nd W  models
2. C ombine predictions of NoW  a nd W  by:
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Training and validation

Defining Tra ining a nd Va lida tion da ta
Ra ndom 7:3 split, clustered by cows 
Herd cross-va lida tion 

2 herds for tra ining &  1 for va lida tion
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Evaluation parameters
Approxima te classification  using rounded predictions

Accura cy, %
F1-Score, %
Both a ssessed on Exact &  0.5-unit  devia tion 

Regression 
R2, coefficient of determina tion
µ, bia s (idea lly 0)
ß, dispersion (idea lly 1.0)
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Validation results 7:3 split

BayesianRidge NoW
Exact            0.5 unit

Ensemble Model
Exact            0.5 unit

Accura cy, % 56.0 96.8 55.1 96.5
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Validation results 7:3 split
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Validation results 7:3 split
Ba yesia n Ridge, NoW                     

µ: 0.86   ß:0.68   R2:0.67

Ensemble Model
µ: 0.09   ß:0.97   R2:0.67
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Validation results Herd CV
BayesianRidge NoW Herd 1 Herd 2 Herd 3
Accura cy, % Exa ct: 50.7

 0.5 unit: 93.5
Exa ct: 44.9

0.5 unit: 90.5
Exa ct: 50.0

 0.5 unit: 92.7

Ensemble Model Herd 1 Herd 2 Herd 3
Accura cy, % Exa ct: 52.2

 0.5 unit: 93.0
Exa ct: 43.9

0.5 unit: 88.2
Exa ct: 50.2

 0.5 unit: 92.9
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Validation results Herd CV
BayesianRidge NoW Herd 1 Herd 2 Herd 3
Accura cy, % Exa ct: 50.7

 0.5 unit: 93.5
Exa ct: 44.9

0.5 unit: 90.5
Exa ct: 50.0

 0.5 unit: 92.7

µ, bia s 0.74 1.29 1.00

Ensemble Model Herd 1 Herd 2 Herd 3
Accura cy, % Exa ct: 52.2

 0.5 unit: 93.0
Exa ct: 43.9

0.5 unit: 88.2
Exa ct: 50.2

 0.5 unit: 92.9

µ, bia s 0.40 0.05 0.57
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Validation results Herd CV
BayesianRidge NoW Herd 1 Herd 2 Herd 3
Accura cy, % Exa ct: 50.7

 0.5 unit: 93.5
Exa ct: 44.9

0.5 unit: 90.5
Exa ct: 50.0

 0.5 unit: 92.7

µ, bia s 0.74 1.29 1.00

ß, dispersion 0.70 0.58 0.62

Ensemble Model Herd 1 Herd 2 Herd 3
Accura cy, % Exa ct: 52.2

 0.5 unit: 93.0
Exa ct: 43.9

0.5 unit: 88.2
Exa ct: 50.2

 0.5 unit: 92.9

µ, bia s 0.40 0.05 0.57

ß, dispersion 0.87 0.94 0.76
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Take-home messages

Ensemble model reduce bias a nd dispersion problems

Did not  improve prediction a ccura cy

W e could test Sta cking Ensemble lea rning models

W e ca n predict BC S in Jersey from 3D-ima ges

Next step is to build a  model for Holstein
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