Predicting dairy cattle heat stress indicators using
machine learning and mid infrared spectral data
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HoliCow - Enable small/med dairy farmers to benefit from
big data for holistic decision-making

Several topics — 3 work packages:
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o _ THI threshold:
Milk yield decline:

_ - US:72
« 0.08 and 0.26 kg for every increase
in THI unit « ltaly : 73-76
THI>68 « Spain:73
« milk production 21.0% - Germany : 60
« dry matter intake 9.6% * Luxembourg : 62
Briigemann et al., 2012 -_!‘_ g g
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Dairy farms: 8000 Selected Dairy farms: 120
Weather stations (WS): 67 Weather stations: 67

Period: 2012-2019 Period: 2012-2019

ARt S S S . S i T s THI prediction
s W e SliiRe R o based

Magdpiapectral data

*Bentley MIR spectral data

*WS Mean 3 days THI

Method:

*GLMNET Machine Learning
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|dentification results of the final model:

CowTHI3mean - MIR spectral predictions based on Weather Station (WS)
THI3mean:

» spectral model (1st Calibration),
« animal model (2nd Calibration)
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/ﬂkwm : Spectra Selection \ 1= Calibration 98434
+  70% calibration model
*  30% validation model
20 Validation : Animal validation 17 validation 42184 23 50 75 7.93 2.58 0.29 3.08
*+  70% calibration model
*  30% validation model 2nd Calibration 98435 24 50 75 7.93 2.58 0.89 3.07
3 Validation : Cross validation
\ " Alldam / 2™ validation 42183 23 50 73 7.93 257 09 3.09 |
Cross validation 140618 23 50 75 7.93 2.58 0.89 3.08 : . .': e
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Pearson correlations between milk parameters and

HoliCow
WSTHI3Mean and CowTHI3mean values
= ﬁ = E E
5 & § 2 s £
= = : 2 = 2 < 5
= = g £z E 3 : £
§ 5 F 2 E = E Z o
2 = = C = S = £
g = C4 & z
x = o
oz A LACTOFERRIN N -
= L= =] - =
ACETAT INGAT = %
MILK_KG DAY BloodNEFA ca g %
| | ACETAT_LOG10 - ISCANTEISO é £
FAT_DAY BHE BloodBHB ‘ 3
c12 LCFA
PROTEIN DAY BHE LOGI10 Adiponectin_OK - HATRM
MCFA
WSTH|3MGan = - Acelona_millk BloodBHE OK C1E -
Weather Station THI 3 days mean e .
bog 1 0Acelone ci17 OO
before the test day o BloodNEFA_OK _
o BloodNEFA 18 o0 WAGHES UM
BloodiGF1_OK
CowTHI3Mean = e BloodBHE o C18_10159
i ) PHSPHOR
MIR predicted THI based on - Bloodnsulin, OK —— o
MIR Spectra and FLR log10BloodBHE
animal reaction on EB NEL BloodGiucose_OK TORALTRARS A KALAM
WSTHI3Mean L TOTCA8 1 - A
EB_ME BloodCalcium 0K . i o
TOTC18_1TRANS { T — -
L. : . . T o O S
-1 -0.8 0.6 0.4 0.2 o 0.2 0.4 0.6 0.8 1 AN

|CAR 2024 = Bleade et al., 2024 - Predicting dairy cattle heat stress indicators using machine learning and Ré% Its a n d D isc u SSi o ns

spectral data




P g Co-funded b
nterreyg - i

North-West Europe

Initially proposed in
ICAR meeting, 25th-May 2023
HoliCow —

Updatefor i " ™
ICAR'fieeting, 20th M3y 2024

Data used in unsug
clustering

Description
Dairy Herds
Spectral Data

Selected Data
(Soyeurt et al., 2024)

Summer Data

*only data with MIR predic
only positive values
and ICAR norms on the milk recording data
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World representative
spectral database
(WRSD)

H. Soyeurt, C. Nickmilder, S. Franceschini, M. Whittaker, F. Dehareng, M.
Bahadi, J. Leblois, L. Dale, K. Sanders, C. Grelet
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Enhanced Distance Matrix Computation and
Visualization

HoliCow

Data used in unsupervised
clustering

Description | Data

After (_)utller 27 584
detection
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e Extract and visualize

HoliCow results for variables

Variables - PCA

Data used in unsupervised :
clustering E
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Cluster Analysis: Hierarchical clustering

HoliCow LKVBW data set
Cluster plot
Centroid
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o Heatmap: Static and Interactive
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Hierarchical clustering

Cluster plot

Dim2 (18.5%)
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terrey - {he St Ui Classification and regression
North-West Europe trees based on the cluster analysis
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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.
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