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•WP1 Data for farm tools

•WP2 Tools for farmers

•WP3 People for farmers

Tools for farmers
Connexions:
-between farmers
-between farmers and 
citizens

Introduction

HoliCow

 

-

 

Enable small/med dairy farmers to benefit

 

from 
big data for holistic decision-making 

Several topics –

 

3 work packages: 
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THI threshold:

•

 

US: 72

•

 

Italy : 73-76

•

 

Spain : 73

•

 

Germany : 60

•

 

Luxembourg : 62

Milk yield decline:

•

 

0.08 and 0.26 kg for every increase

 

in THI unit

THI>68

•

 

milk production

 

21.0%  

•

 

dry matter intake

 

9.6%

Brügemann et al.,

 

2012
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Material:
•Bentley MIR spectral

 

data
•WS Mean 3 days THI
Method:
•GLMNET Machine Learning 

Dairy farms: 8000
Weather stations (WS): 67
Period: 2012-2019

Selected Dairy farms: 120
Weather stations: 67
Period: 2012-2019

THI prediction 
based 

on spectral data
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Results and Discussions 

Identification results of the final model:
CowTHI3mean -

 

MIR spectral predictions based on Weather Station (WS) 
THI3mean:

•

 

spectral model (1st Calibration), 
•

 

animal model (2nd Calibration) 
•

 

and Cross Validation model
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Pearson correlations between milk parameters and 
WSTHI3Mean and CowTHI3mean values
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WSTHI3Mean =
Weather Station THI 3 days mean 

before the test day

CowTHI3Mean = 
MIR predicted THI based on 

MIR Spectra and 
animal reaction on 
WSTHI3Mean
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Data used in unsupervised 
clustering

Description Data
Dairy Herds 503
Spectral Data 2,137,394 
Selected Data 
(Soyeurt et al., 2024) 103,477 

Summer Data 55,759 
After Outlier detection 
* 27,584

*only data with MIR prediction, 
only positive values 
and ICAR norms on the milk recording data

Distribution of used data for cluster
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Enhanced Distance Matrix Computation and 
VisualizationData used in unsupervised 

clustering
Description Data
After Outlier 
detection 27,584
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Extract and visualize 
results for variables

Data used in unsupervised 
clustering
Description Data
After Outlier 
detection 27,584
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Cluster Analysis: Hierarchical clustering
LKVBW data set
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Heatmap: Static and Interactive

Hierarchical clustering
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Classification and regression
trees based on the cluster analysis
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Correlation 
between 
cluster 
response and 
milk recording 
data and MIR 
spectra 
predictions 
used for 
clustering
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Conclusions

In the initial phase of the HoliCow

 

project, significant 
progress and promising results have been noted. 

The early findings suggest that the project is on track to 
deliver valuable insights and advancements in the 
field, setting a strong foundation for further research 
and innovation. 

It is crucial to refine the outcomes and improve the quality of 
clustering for practical implementation in pilot 
farming scenarios.
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Validating the predictions against heat stress or health 
problems situations by utilizing the same animals in 
the time series analysis and closely monitoring the 
development of the clusters. 

Cluster analysis is an iterative procedure, and plans are 
underway to interpret the results effectively to gain a 
deeper understanding of each cluster's 
characteristics in the upcoming phase of the project. 

Next StepsICAR 2024 -
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Thank you for your attention!Thank you for your attention!
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